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FOREWORD

This final report was prepared by the Structural Mechanics Section of the
Grumman Aerospace Corporation, Bethpage, New York, for the Vehicle Dynamics and
Structures Division, Air Force Flight Dynamics Iaboratory, Wright-Patterson Air
Force Base, Ohio. The work was performed under Contract No. F33615-72-C-1101,
which was initiated under Project No. 1370, "Dynamic Problems in Flight Vehicles",
Task No. 01, "Aeroelastic Problems". Initially Mr. R. F., Taylor (FYS) and
Dr. V. B. Venkayya (FBR) were the Project Monitors of this contract, after which
Capt. S. M. Batill (FYS) assumed this position.

The report consists of two volumes. Volume I, entitled "Theory and Applica-
tion", describes the analysis and redesign procedures provided by a computer pro-
gram system for minimum-weight design of cantilever or free-free lifting-sruface
structures subject to combined strength and flutter-speed requirements. Detailed
instructions required to use this Flutter And STrength Optimization Program
(FASTOP) are provided in Volume II, entitled "Program User's Manual". The
report, which covers work conducted between 15 March 1972 and 31 December 1975,

was submitted to the Air Force in December 1975.

Dr. W. Lansing was the Program Manager and Mr. K. Wilkinson was the
Project Engineer. Principal contributors to the project and their associated
areas of responsibility include: Messrs. D. George and G R. Schriro -
Overall Program Integration and Final Checkout; Dr. J. Markowitz - Integration
of Flutter Redesign and Strength Redesign Program Functions; Messrs. E. Lerner
and J. H. Berman - Evaluation of Candidate Flutter Redesign Procedures; Messrs.
R R. Chipman and M. Chernoff - Development of Integrated Flutter Analysis Module;
Dr. W. J. Dwyer - Strength Analysis and Redesign Module; Mr. P. Shyprykevich -
Applied Loads Analysis Module; Messrs. M. J. Shapiro and S. Goldenberg -
Vibration Analysis Module. The continued assistance and advice of Mr. J. Smedfjeld
and Capt. 5. M. Batill have been greatly appreciated. The authors also wish to
acknowledge Mr. W. Mykytow and Dr. L. Berke fpr initiating this effort and for

their valuable suggestions during the course of the project.
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INTRODUCTION

THE FASTCP USER®*S MANUAL HAS BEEN #RITTEN #1TH THE
ASSUMPTION THAT THE USER IS FAMILIAR WITH THE ENGINEERING
TERMINDLOGY INVOLVED IN THE VARICUS ANALYSIS AND REDESIGN
FUNCTIONS PERFORMED BY THIS PROGRAMs 1IN AREAS WHERE SOME
UNCERTAINTY MIGHT EXIST, THE READER IS DIRECTED TO VOLUME 1 OF
THIS REPORT, SUBTITLED °*THEORY AND APPLICATION® WHICH CONTAINS A
COMPREHENSIVE DESCRIPTICN OF THE FASTOP SYSTEM. THE FASTOP
PROGRAM SYSTEM HAS BEEN DIVIDED INTC TWO MAJOR PROGRAMS, THE
FIRST ADDRESSING STRENGTH OPTIMIZATIONs, AND THE SECONDs FLUTTER
OPTIMIZATION,.

THE FLUTTER AND STRENGTH OFTIMIZATION PROGRAM (FASTGP)
MODULES ARE AS FOLLCWS.

STRENGTH COPTIMIZATICN PROGRAM (SCP)
1e AUTOMATED LOAD ANALYSIS MODULE (ALAM)
2¢ AUTOMATED STRENGTH ANALYSIS MODULE (ASAM)
3. ALTOMATED STRENGTH OPTINMIZATICN MGDULE (ASOM)
4o AUTOMATED TRANSFORMATION ANALYSIS MODULE (ATAM)

FLUTTER CFTIMIZATION PRCGRAM ({(FCP)
1« AUTOMATED VIERATICN ANALYSIS MODULE (AVAM)
2+ AUTOMATED FLUTTER ANALYSIS MCDULE (AFAM)
3+ AUTOMATED FLUTTER OPTIMIZATION MODULE (AFOM)

THE PRCGRAM USER'S MANUAL (VCLUME 1I) CONSISTS OF FOUR MAJOR
PARTS, THE CONTENTS OF WHICH ARE DESCRIBED BELOW.

PART A (CVERVIEW)

THIS PART CONSISTE OF THE FOLLOWING
e OVERVIEWw QF FASTCP.
s« FIGURES.

THIS PART OF THE USER®"S MANUAL SERVES THE DUAL PURPOSE OF
PROVIDING AN CVERVIE®™ OF FASTOP, owHICH TO SOME EXTENT DUPLICATES
THE INFORMATION CCANTAINED IN VOLUME I OF THIS FINAL REPORTs, AND
ALSO INDICATES THE PRCGRAM STORAGE UNITS AND DATA CONTAINED ON
THESE UNITS FOR THE VARIOUS ANALYSIS AND REDESIGN PROGRAM
OPTIONS.

THE INTERELATICNSHIP CF THE INPWT/OUTPJUT STORAGE UNITS FOR
B80TH THE STRUCTURAL OPTIMIZATICN PROGRAM (SOP) AND FLUTTER
OPTIMIZATION PROGRAM (FOP) IS GIVEN IN FIGURES 10 AND 11,
RESPECTIVELYe FCR THE USER WHO WISHES TO PREPARE THE INPUT DATA

FASTOP



CARDS AND EXECUTE THE PROGRAMe FIGURES 12 AND 13 WILL BE USEFUL
IN DIRECTING HIM TC THE APPROPRIATE SECTIONS OF THE MANUAL

PART B (SCP - VSAGEs INPUT, AND CuTPUT)

THIS PART CONSISTS OF THREE MAIN SECTIONS DESCRIBING USAGE,
INPUT, AND QUTPUT FCR SOCP.

THE USAGE SECTION PRCVIDES GENERAL TYPE INFORMATION ABOUT SOP
MODULAR CAPAEILITIES AND LIMITATIONS: A NUMBER OF FIGURES HAVE
BEEN INCLUDED FOR EACH MODULE TO AID THE USER IN THE DISCUSSION.

NOTE THAT EACK GROUF CF FIGURES 1S INCLUDED AT THE END OF THE
DISCUSSION ASSOCIATEC wITH A PARTICWLAR MODVLES

THE INPWT SECTION PROVIDES INSTRUCTIONS FOR PREPARATION OF
CARD INPLT DATA FOR EACH CF THE MODULESe REFERENCE IS MADE TO
THE FIGURES APPEARING IN THE USAGE SECTION. CARD INPUT DATA
PREPARATICN CONSISTS DOF DATA OR LOGIC ITEMS. A DATA ITEM
DESCRIBES THE VARIABLES, FORMAT, NUMBER OF CARDS AND SUBROUTINE
WHICH ENTERS THE DATA INTO THE PROGRAM, A LOGIC ITEM PROVIDES
INFORMATICN AS TO WHICH CF THE DATA ITEMS WHICH FOLLOW THE LOGIC
ITEM ARE TO BE INCLUDED OR EXCLUDED DEPENDING UPON THE CONTROL
WORD COPTIONSe ALL INFORMATION ASSOCIATED WITH A PARTICULAR ITEM
IS ENCLOSED WITHIN ASTERISKS, WITH ADDITIONAL REMARKS INCLUDED
wHERE APPLICABLE BEFCRE OR AFTER THE ITEM NuMBER.

THE OQUTPUT SECTION DESCRIBES THE MOST IMPORTANT OUTPUT FROM

THE MAIN SDOP PROGRAM AND THE ASSCCIATED MODULESs. CERTAIN
INTERMEDIATE COUTPUT IS NOT INCLUDED.

PART C (FOP - USAGE, INPUT, AND CUTFUT)

THIS PART CCNSISTS OF THREE MAIN SECTIONS DESCRIBING USAGEs

INPUT, AND OUTPUT FGCF FCP,

REMARKS ABOUT USAGE, INPUT,s AND OUTPUT MADE IN PART B ARE ALSO

APPLICABLE TC PARTY Ce.

PART D (PROGRAM EXECUTION)

THIS PART CCNSISTS OF TWO MAIN SECTIONS

e CLUE DATA FCR IMPORTANT FASTOP OPTIONS AND DATA INPUT
CHANGES EETWEEN A FIRST AND SECOND PASS.

® MAJOR ANALYSIS AND DPTIMIZATION OPTIONSs AND RELATED
JCL REQUIRENMENTS

THE FIRST SECTICN IS PRIMARILY A DISCUSSION OF CLUE DATA
FASTOP
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RELATED TO IMPORTANT ANALYSIS/REDESIGN OPTIONS FOLLOWED BY A
DESCRIPTICN OF DATA CHANGES REQUIRED BETWEEN A FIRST AND
SUBSEQUENT PASS WHEN ACCCMPLISHING REDESIGN. FIGURES 1 TO 6
PROVIDE THIS INFCRMATION. ADDITIONAL DISCUSSION IS ALSO PROVIDED
ABOUT DISK ORIENTED SEQUENTIAL INPUT/0UTPUT (DSIO).

IN THE SECOND SECTION THE JCL REQUIREMENTS ARE SUMMARIZED FOR
THE MAJOFR SOF - FCP ANALYSIS AND OPTIMIZATION OPTIONS.

FASTOP
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PART A

FASTOF OVERVIEW

THE FASTOP USER®S MANUAL HAS BEEN WRITTEN WITH THE
ASSUMPTION THAT THE USER IS FAMILIAR WITH THE ENGINEERING
TERMINCLOGY INVOLVED IN THE VARICuS ANALYSIS AND REDESIGN
FUNCTIONS PERFGCRMED BY THIS PROGRAM, IN AREAS WHERE SOME
ONCERTAINTY MIGHT EXIST, THE READER 1S DIRECTED TO VOLUME I OF
THIS REPORTs SUBTITLED °*THEORY AND AFPLICATION® WHICH CONTAINS A
COMPREHENSIVE CESCRIPTION OF THE FASTOP SYSTEM, IN COMPLEX
AREAS DOF THE USER®S MANUAL, FIGURES CR WRITTEN DESCRIPTIONS HAVE
BEEN INCLUDED TO AID THE USER IN PROVIDING THE PROGRAM INPUT
DATA» IT IS IMPORTANT TC NOTE, HOWEVER, THAT A WORKING
KNOWLEDGE OF THE TwWO MAJOR DISCIPLINES INVOLVED IN THIS PROGRAM,
NAMELY FINITE-ELEMENT STRUCTURAL ANALYSIS AND DYNAMIC (VIBRATION
AND FLUTTER) ANALYSIS IS OF OBVIGOUS BENEFIT IN PREPARING DATA.

IN LINE WITH THE WELL-DEFINED DISTINCTION BETWEEN THESE TWO
DISCIPLINES, THE FASTCP PROGFRAM SYSTEM HAS BEEN DIVIDED INTC TWO
MAJOR PRCGRAMS, THE FIRST ADDRESSING STRENGTH OPTIMIZATIONs AND
THE SECOND, FLUTTER CPTIMIZATION,

THIS SECTIGN OF THE USER®*S MANUAL SERVES THE DUAL PURPOSE
OF PROVIDING AN OVERVIEW OF FASTOP, #HICH TO SOME EXTENT
ODUPL ICATES THE INFORMATICN CCANTAINED IN THE PREVIOUSLY
REFERENCED FINAL REPCRT, AND ALSC INDICATES THE PROGRAM STORAGE
UNITS AND DATA CONTAINED ON THESE UNITS FOR THE VARIOUS ANALYSIS
AND REDESIGN FROGRAM CPTIONS,

THE FLUTTER AND STRENGTH OFTIMIZATION PROGRAM (FASTOP)
MODULES ARE AS FOLLCWS,

STRENGTH GCPTIMIZATICN PRCGRAM (SCP)
le AUTOMATED LCAD ANALYSIS MODULE (ALAM)
2¢ ALTOMATED STRENGTH ANALYSIS MODULE (ASAM)
3. AUTOMATED STRENGTH OPTIMIZATION MODULE { ASOM)
4 AUTCVATED TRANSFORMATION ANALYSIS MODULE (ATAM)

FLUTTER OPTIMIZATION FRCGRAM (FOP)
1l AUTOMATED VIERATIGCN ANALYSIS MODULE (AVAM)
2+ ALTOMATED FLUTTER ANALYSIS MCDULE (AFAM)
3. AUTOMATED FLUTTER OPTIMIZATICN MODULE (AFOM)

A SCHEMATIC DIAGRAM OF THE FASTOP SYSTEM IS SHDWN IN FIGURE
1.

DETAILED OISCUSSION OF THE SDP SYSTEM BEGINS ON THE NEXT
PAGEy WITH THE FOF SYSTEM DISCUSSION FOLLOWING SOP,

THE TwWO MAJGCR PRCGRAMS MAY BE EXECUTED SINGLY WITHOUT
COMMUNICATION. FOR EXAMPLE, SOP MAY BE USED TO PERFGRM ONLY

FASTOP ~ OVERVIEwW



STRENGTH ANALYSIS. ALTERNATIVELY., FOF MAY BE USED TO PERFORM
FLUTTER ANALYSIS ONLY, USING THE PROGRAM OPTION WHERE MODAL
INPUT DATA IS ENTERED ON CARDS, IN AN ANALYSIS MODE,
COMMUNICATION BET&EEN THE Tw0Q PROGRAMS WILL EXIST IF SOP IS USED
TO GENERATE THE STIFFNESS OR FLEXIBILITY MATRIX REQUIRED FOR
VIBRATION ANALYSIS IN FCPe. WHEN FASTOP IS &SED FOR COMBINED
STRENGTH/FLUTTER REDESIGN, SOP MUST BE THE FIRST PROGRAM
EXECUTED IN THE ENTIRE PROCEDURE AND THE TWO PROGRAMS ARE USED
IN AN ALTERNATING SEQUENCE THEREAFTER.

SOP OVERVIEW AND DEFINITION OF PROGRAM INPUT/OUTPUT UNITS

THE FASTCOP MCOULAR FLOW CHART SHOWN IN FIGVRE 1 PROVIDES
THE TOTAL RELATIONSHIF OF THE TWO MAJOR PROGRAMS AND THEIR
ASSOCIATED MODULESe. A SIMPLIFIED MODULAR CHART OF TrE PHYSICAL
STRUCTURE OF THE MNAIN PROGRAM AND ASSOCIATED MODULES FOR SOP IS
SHOWN IN FIGURE 2.

SUBSEQUENT TC THE INITIAL SCP EXECUTION A MULTI-STEP
SOP~FOP OR FOP-SOF EXECUTION MAY BE INITIATED TO ACCOMPLISH
REDESIGNe. FOR DETAILS OF THE FOP EXECUTION SEE SECTION TITLED
*FOP OVERVIEW AND DEFINITION OF PROGRAM INPUT/QUTPUT UNITS®* AND
PART Ce

THE FUNCTION OF EACH SOP MCOULE IS BRIEFLY SUMMARIZED IN
FIGURES 3 TO S« DATA GENERATED BY THE VARIOUS SOP MGDULES CAN
BE SAVED ON DISKS AND/GR TAPES, THESE DATA, wHICH ARE USED
EITHER AS INPUT FCOR A SUBSEQUENT SOP ANALYSIS OR A SUBSEQUENT
FOP ANALYSIS, FALL INTC CNE OF THREE GROUPS HAVING THE FOLLOWING
DATA-SET NAMES

SOP+LNIT17
SCTOFQO.FPNN
SOTOSO«PNN

THE FUNCTION OF EACH OF THESE DATA-SETS AND THE INFORMATION
CONTAINED IN THEM ARE DESCRIBED BELOs. TO AID THE READER IN
UNDERSTANDING THE INTER-RELATICNSHIP OF THE VARIOUS INPUT/0UTPUT
DATA DISCUSSED IN THIS SECTICN CF THE USER®'S MANUAL, THE READER
IS REFERRED 7O FIGURES 10 AND 11,

) I SOP«UNIT1?7

THIS DATA UNIT (UNIT17) IS USED TO STORE FORTRAN FILES OF
DATA GENERATED BY THE LOADS AND TRANSFORMATION MODULES., ALAM AND
ATAM, (THIS UNIT17 DIFFERS FRCM THE ONE IN FOP WHICH HAS
VIBRATION INFORMATICN.) THE TOTAL NGLMBER . OF FILES GENERATED 1IN
ANY CCMPUTER RUN IS A FUNCTICN OF THE OPTIONS EXERCISED IN THESE
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TwO MODULES, A SLMMARY OF THE SFECIFIC DATA STORED ON UNIT17 BY
ALAM AND ATAM AND THE FILE NUMBERS ASSIGNED THIS DATA WILL
APPEAR AT THE END OF THE SOP COMPUTER RUN IN WHICH THE DATA WERE
GENERATED. TFIS FILE INFORMATICN MUST BE SPECIFIED AS INPUT
DATA FOR ANY SUBSEQUENT EXECUTICN OF THE LOAD, TRANSFORMATION OR
STRENGTH MODGULES IN WHICH THE SAVED DATA ARE TO BE USED. IT IS
NOTED THAT UNIT17 WILL BE AN INPUT UNIT FOR THIS PARTICULAR RUN.

THE SPECIFIC CATEGCRIES CF DATA THAT MAY BE STORED ON
UNIT17 FOLLOWS,

1. GENERAL TYPE INFORMATICN (GECMETRY, PANEL AREAS) FOR
SUBSONIC FLOW ANALYSIS,

2. AERODYNAMIC GRID GECMETRY FOR SUBSONIC FLOW ANALYSIS.

3+ RIGID SURFACE SYMMETRIC AND/OR ANTISYMMETRIC AERODYNAMIC
INFLUENCE COEFFICIENT MATRICES (AERODYNAMICS GRID) FOR A
NUMBER CF MACH NUMBERS ANC UNIT PRESSURES AND FOR SUBSONIC
FLOW ANALYSIS,

4. GENERAL TYPE INFORMATICN (GECMETRY, PANEL AREAS) FOR
SUFERSONIC FLOW ANALYSIS.

Se AERCDYNAMIC GRID GECMETRY FOR SUPERSONIC FLDOW ANALYSIS.

6+ RIGID~-SURFACE SYMMETRIC AND/OR ANTISYMMETRIC AERODYNAMIC
INFLUENCE COEFFICIENT MATRICES (AERODYNAMICS GRID) FOR A
NUMBER OF MACH NUMBERS AND UNIT PRESSURES AND fOR
SUPERSCNIC FLOW ANALYSIS.,

7o TRANSFCRMATICN MATRIX FROM THE AERODYNAMICS TO THE
STRUCTURES GRID.

Be PANEL AERCDYNANIC LOADS IN THE STRUCTURES GRID,

Se WEIGHTSE GRID GECMETRY,

10, TRANSFORMATION MATRIX FROM THE WEIGHTS TO THE STRUCTURES
GRID.

11e PANEL INERTIAL LOADS IN THE STRUCTURES GRID.

12, TOTAL PANEL LOADS IN THE STRUCTURES GRID.

13, DYNAMICS GRID GEOMETRY.

14, TRANSFCRMATICN MATRIX FROM THE DYNAMICS TO THE STRUCTURES
GRIDe.

IT. SOTCFOPNN

THIS NAME IDENTIFIES DUTPUT DATA GENERATED BY THE ASAM/ASOM
MODULE OF SOF ON DSIC (DISK SEQUENTIAL INPUT/DUTPLT) UNIT NUMBER
Fe SINCE INTERACTIVE REDESIGN REQUIRES MULTIPLE SEQUENTIAL
SUBMISSIONS CF BCTH SCOP AND FCP, IT FOLLOWS THAT A NUMBER OF
SOTOFO.PNN TAPES WwILL BE GENERATED BY SOP IN THE COURSE OF A
REDESIGN ANALYSIS. THE MNUMBER NN IS RESERVED FOR THE USER TO
IDENTIFY THE PARTICULAR PASS CR CYCLE OF REDESIGN IN WHICH A
PARTICULAR SOTCFQ TAPE WAS GENERATED. THE VALUE OF NN WILL
THEREFORE BE CNE CR LARGER. AS ITS NAME IMPLIES THE SOTOFO TAPE
IS A TAPE GENERATED BY SCP TC BE USED AS INPUT TO FOPs THE
NUMBER OF FILES GENERATED ON THIS UNIT IS DEPENDENT ON WHETHER
THE USER HAS CHOSEN TC ACCEPT ALL DEGREES OF FREEDOM OF THE
STRUCTURES MCDEL AS DYNAMICS DEGREES OF FREEDOM FOR VISRATION
MODE CALCOLATIONSs OF IF HE CHOCSES TO REDVCE THE STRUCTURES
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MODEL DEGREES OF FREEDOM USING A FORCE BEAMING TRANSFORMATION
PROCEDURE .+ IN THE FCRMER CASE THE STRUCTURES MODEL STIFFNESS
MATRIX wILL BE SAVWED CN THE SOTCFO TAPE (THE °STIFFNESS
APPROACH®*) AND IN THE LATTER CASE THE DYNAMICS MODEL
FLEXIBILITY MATRIX wILL BE SAVED {THE *FLEXIBILITY APPROACH®).
THESE DATA ARE SUBSEGQUENTLY USED AS INPUT TO THE AVAM MODULE IN
FOP TO CALCULATE VIBRATION MODESe. ADDITIONAL FILES CONTAINING
RIGID BODY MODE TRANSFORMATION MATRICES ARE STORED ON THE SOTOFO
UNIT WHEN FREE FREE W~VCDES OF VIERATICN ARE TO BE COMPUTED IN
AVAM, THE REMAINING DATA FILES ARE CONCERNED EXCLUSIVELY WITH
FLUTTER REDESIGN AND INCLUDE THE ELEMENT GAGES RESULTING FROM
THE MOST RECENT ASOM ANALYSIS PLUS TRANSFORMATION DATA REQUIRED
TO COMPUTE FLUTTER VELOCITY DERIVATIVES WHEN USING THE
SFLEXIBILITY AFPPRCACH®e THE SPECIFIC DATA FILES AND
DESCRIPTICNS FOLLCWw,

SOTOFO.PNN (STIFFNESS APPROACH)

le ELENMENT STIFFNESS MATRICES

2 MEVBER PROPERTIES (INCLUDING GAGES)

3. STRUCTLRAL STIFFNESS MATFRIX

4 RIGID EODY MOCE DEFLECTIONS AT STRUCTURES NODES.

SOTOFO PNN (FLEXIBILITY APPRGOACH)D

le ELEMENT STIFFNESS MATRICES

2e MEMBER FROPERTIES (INCLUDING GAGES)

3. TRANSFORMATICN MATRIX RELATING APPLIED FORCES AT DYNAMICS
MODEL NGCGDE POINTS TO DISPLACEMENTS AT STRUCTURES MODEL
NODE PCINTSe.

L DYNAMICS MCDEL FLEXIBILITY MATRIX

Se RIGID BCDY MODE DEFLECTIONS AT STRUCTURES NODES.

6 RIGID BODY MOCE DEFLECTIONS AT DYNAMICS NODESe

IIle SOTCSO.PNN

THIS NAME IDENTIFIES AN ADDITIONAL DATA SET GENERATED BY
THE ASAM/ASCM NMODULE CF SOP AND STORED ON DSIO UNIT NUMBER 1.

AS ITS NAME IMPLIES, THE SOTOSO TAPE IS USED AS INPUT TO SOP IN
A SUBSEQUENT PASS, WHEN FURTHER STRENGTH ANALYSIS/REDESIGN IS
REQUIRED., THUS, IN THE INITIAL EXECUTION OF SOPes A S0T0OSO TAPE
IS GENERATED AND IN ALL SUBSEQUENT PASSES SOTOSO TAPES WILL BE
SPECIFIED AS BGCTH INPUT TO AND CUTPUT FROM SOP. FOR EXAMPLE, IN
THE THIRD PASS THROUGH SOPs, THE INPUT TAPE WILL BE S0OTOS0O.P0O2
MOUNTEO ON UNIT NUMBER 8, AND THE OQOUTPUT TAPE WILL BE SOTO0SO.P03
ON UNIT NUMBER 1. THE SPECIFIC DATA FILES AND DESCRIPTIONS
FOLLOW,.
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SCTOSDPNN (STIFFNESS APPROACH)

) GECMETRY OF STRUCTURES MDDEL NCDE POINTS.
2e BOUNDARY CONDITIONS

3. APPLIED LOADS

4 MEMEER FROPERTIES

SOTOSOPNN {FLEXIBILITY APPROACH)

1. GECMETRY OF STRUCTURES MODEL NODE POINTSe

2o BOUNDARY CONDITIONS

3. APPLIED LOAOS

4., MEMBER FFOPERTIES

Se TRANSFORMATION MATRIX RELATING UNIT FORCES APPLLIED AT
DYNAMICS MODEL NODE POINTS TO FORCES AT STRUCTURES MODEL
NODE PCINTS.

THE DATA CN THE FIRST TWO FILES OF THE SOTOSO TAPE DEF INE
THE TCPOLOGY OF THE FINITE ELEMENT STRUCTURES MODEL. THE
APPLIED LCADSs ON FILE 3+ ARE THE DESIGN LOADS CALCULATED IN THE
ALAM MODALE (PLUS ANY ADDITICNAL LOAD CONDITIONS ENTERED ON
CARDS IN ASAM) AND BEAMED TO THE STRUCTURES MODEL NODE POINTS.
THE MEMBFER PROPERTIES DATA, CN FILE 4, DEFINE THE
CHARACTERISTICS OF EACH FINITE ELEMENT IN THE STRUCTURES MODEL
INCLUD ING ITS CURRENT GAGE SIZE AND ITS MINIMUM ALLCOWABLE GAGE
SIZE . IT 1S NOTED THAT IN THE FIRST PASS THPOUGH SOP THE
MINIMUM ALLOWABLE GAGE ON THE DUTPUT SDTOSO UNIT WILL BE THE
MINIMUM MANUFACTURING GAGE SPECIFIED BY THE uSERes AND THE
CURRENT GAGE wILL BE DICTATED BY STRENGTH OR MINIMUM
MANUFACTURING GAGE REGUIREMENTS, WHICHEVER 1S LARGER.

AS INDICATED ABCVE., AN ADDITIONAL FILE (S5) IS GENERATED ON
THE SOTOSC TAPE @HEN USING THE 'FLEXIBILITY APPROACH®'e THIS
FILE CONTAINS THE FORCE BEAMING TRANSFORMATION MATRIX REQUIRED
TO CALCULATE THE DYNAMICS MODEL FLEXIBILITY MATRIX IN ASAM,

THE SUBSEQUENT USE OF A SCTCSO TAPE AS INPUT TO SOP WwILL BE
DEFERRED LNTIL THE FLVTTEF OPTIMIZATION PROGKAM (FOP) HAS BEEN

REVIEWED .

FOP CVERVIEW ANC DEFINITION OF PROGRAM INPUT/0UTPUT UNITS

THE FASTOP MODULAR FLOW CHAFYT SHOWN IN FIGURE 1 PRDOVIDES
THE TOTAL RELATICNSHIP GF THE TwC MAJOR PROGRAMS AND THEIR
ASSOCIATED MODULESe A SIMPLIFIED MODULAR CHART OF TKE PHYSICAL
STRUCTURE OF THE WMAIN FRCGRAM AND ASSOCIATED MODULES FOR FOP IS
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SHOwWN IN FIGURE €.

SUBSEQUENT TO THE FCP EXECUVUTION, A MULTI-STEP EXECVTION MAY
BE INITIATED BY ENTERING THE SOP SYSTEM, FOR DETAILS OF THE SOP
EXECUTION SEE SECTION TITLED °®SOf OVERVIEW AND DEFINITION OF
PROGRAM INPUT/0UTPUT UNITS®* AND FART B.

THE FuNCTION OF EACH FOP MGCDJLE IS BRIEFLY SUMMARIZED IN
FIGURES 7 TO S. CCVMMUNICATION FROM SOP TO FOP IS ACCOMPL ISHED
VIA THE SCTOFC TAFE DESCRIBED PREVICWSLYe THIS DATA-SET, &HICH
WAS GENERATED CN UNIT 9 IN SCP 1S INPUT TO FGOP ON UNIT S. DATA
GENERATED BY THE VARICUS FOP MODULES CAN BE SAVED ON DISKS
AND/OR TAPES. THESE DATA ARE ASSIGNED ONE OF THE FOLLOWING
DATA~-SET NMNAMES

VIERAT sPNN
AIC
FLCTePNN
FCTCFCoFNN
FOTOSOPNN

THE FUNCTION OF EACH OF THESE DATA-SETS AND THE INFORMATION
CONTAINED IN THEM ARE DESCRIBED BELCwHW,.

1. VIBRAT.PNN

THIS DATA-SET CCNSISTS OF ONE FILE CONTAINING FREQUENCIES,
GENERALIZED MASSESs AND MODE SHAPES OF THE NORMAL MODES
CALCULATED IN AvAM, THE DATA ARE STCRED ON UNIT 17. (THIS UNIT
17 DIFFEFS FROM THE SOP.UNIT17 DISCUSSED PREVIOUSLY,.) THE
VIBRATION DATA ON UNIT 17 MAY BE USED SUBSEQUENTLY AS INPUT TO
AFAM FOR FLUTTER SPEED COMPUTATIGNS. HOWEVER IF FLUTTER
REDESIGN IS TC BE ACCOMPLISHEDs, THE MODAL DATA MUST BE COMPUTED
DIRECTLY IN AVAM, THAT ISy NO FLUTTER REOESIGN CAN BE
ACCOMPLISHED USING SAVED MODAL DATA.

II. AIC

THE DATA~SET AIC CCNTAINS THE AERODYNAMIC INFLUENCE
COEFFICIENT MATRICES CCMPUTED IN THE FLUTTER ANALYSIS MODULE,
AFAM, THE DATA MAY BE SAVED CN UNIT 31 FOR ANY OF THE THREE
UNSTEADY AERCDYNAMIC FLCw THEORIES AVAILABLE TO THE USERs I+Ees
MACH-BOX s ASSUMED-FPRESSURE~FUNCTION, AND DOUBLET LATTICE., THE
SAVED AIC®S ARE READ FROM UNIT 31 IN ANY SUBSEQUENT FLUTTER
AMALYSIS. IN THE CASE OF MACH-BCX AND ASSUMED-PRESSURE=-FUNCTION
ROVTINES, THE SAVED DATA CONSIST CF CNE FILE, wHEREAS THE
DOUBLET LATTICE ROUTINE GENERATES AS MANY FILES AS THE NUMBER DOF
REDUCED FREQUENCIES FCR WHICH AERODYNAMIC INFLUENCE COEFFICIENTS
HAVE BEEN COMPUTED.
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II1e PLOTPAN

SINCE THIS DATA~SET CONTAINS INFORMATION FOR CALCOMP PLOTS,
THE UNIT DESIGMNATION WILL BE A FUNCTION OF THE OPERATING SYSTEM,
PLOTS MAY BE OBTAINED OF VIBRATICN MCDE SHAPES OR THE DAMPING
AND FREQUENCY GOF THE FLUTTER ROCTS VERSUS AIRSPEED.,

Iv. FOTCFO+PNN

AS ITS NAME IMPLIES, THE FCTOFO DATA-~SET CONTAINS
INFORMATION GENERATED AS OUTPUT DATA FROM THE FLUTTER
OPTIMIZATION PROGRAM AND USED IN A SUBSEQUENT PASS WKFEN FURTHER
FLUTTER REDESIGN IS REQUIRED. THUS. IN THE INITIAL EXECUTION OF
FOPs A FCTOFC TAPE 1S GENERATED WHEREAS IN ALL SUBSEQUENT PASSES
FOTOFO TAPES #ILL BE SPECIFIED AS BOTH INPUT TO AND CuTPUT FROM
THE FOP PROGRAM. THE INPUT AND CUTPUT UNITS FOR THIS DATA ARE 8
AND 7 RESPECTIVELY., THE NUMBEFR CF DATA FILES ON THE FOTOFO UNIT
IS OPTION-DEFENDENT WITH A MAXIMUM NUMBER OF EIGHT. THE
INFORMATICN CCNTAINED ON THESE FILES 1S DESCRIBED BELOW.

1. ELEMENT STIFFNESS MATRICES (COPIED FRCM SOTOFO UNIT)

2. INITIAL (USER SUPPLIED) MASS DATA FOR VIBRATION ANALYSIS
3. PLUG MASS

4o RIGID ECDY MODE DEFLECTIONS AT STRUCTUFES NODES

Se RIGID BODY MODE DEFLECTIONS AT DYNAMICS NODES

6. MASS BALANCE DATA

7+ FINAL CESICGN ARRAY

B WEIGHT DATA

THE ELEMENT STIFFNESS MATRIX, CN FILE 1, IS USED TO COMPUTE
B80TH FLUTTER-VELCCITY DERIVATIVES AND THE INCREMENTAL STIFFNESS
MATRIX DUE TO FLUTTER-REDESIGN. THE SECOND FILE CONTAINS EITHER
THE INITIAL USER-SUPPLIED DYNAMICS (VIBRATION) MODEL MASS
MATRIXs OR THE FIXED-MASS ADDITIONS WHEN USING THE
FULLY-AUTOMATED MASS MATRIX GENERATOR OPTION. THIS DATA wILL BE
STORED ON THE FOTCFC UNIT IN THE INITIAL PASS THROUGH FOP. 1F
THE FULLY-AUTCMATED MASS MATRIX GENERATOR OPTION IS USED WITHOUT
FIXED-MASS AODITICONS, THEN THIS FILE WILL BE ELIMINATED. FILES
3» 45 AND S5 ARE FREQUIRED TO CCMFUTE FREE FREE MODES OF VIBRATION
IN AVAM, FILE 5 IS ELIMINATED IF THE °*STIFFNESS APPROACH®' IS
USED AND ALL THREE FILES ARE ELIMINATED IF VIBRATION MODES ARE
TO BE CALCULATED FCR A CANTILEVER STRUCTURES MODEL. THE MASS
BALANCE DATAs CN FILE 65 CONTAINS INFORMATICNON ON THE LOCATION,
INITIAL VALUESs CURRENT VALUESs ETC.s OF MASS BALANCE DESIGN
VARIABLESe. THIS FILE 15 ELIMINATED IF THE PROGRAM USER DOES NOT
WISH TO CONSIDER MASS BALANCE VARIABLES IN ACCOMPLISHING FLUTTER
REDESIGNe FILE 7 CCNTAINS DATA PERTAINING TO ALL STRUCTURAL
ELEMENTS DESIGNATED AS FLUTTER-FREDESIGN VARIABLESe. THESE DATA
INCLUDE INITIAL AND CURRENT GAGES AND ELEMENT WEIGHT PER UNIT
GAGE ADJVSTED BY LSER-SPECIFIED NON-CPTIMuM FACTORS. THE WEIGHT
DATA FILE IS USED EXCLUSIVELY FCR WEIGHT ACCOUNTING THROUGHOUT

FASTCP - OVERVIEW
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THE REDESIGN FROCESS AND INCLUDES INFORMATION REQUIRED TO
CALCULATE INCREMENTAL AND ACCUMULATIVE WEIGHT CHANGES THAT OCCUR
IN BOTH SCP AND FQOP,

Ve FOTOSDePNN

AFTER FLUTTER RESIZING IN FCP, THE FINAL GAGES OF EVERY
ELEMENT IN THE STRUCTURES MODEL ARE STORED AS A SINGLE FILE ON
JUNIT 6+ THESE °MEMBER PROPERTIES®' DATA, DESIGNATED AS FOTOSO.
ARE USED AS INPUT TC SOP FOR FURTHER STRENGTH ANALYSIS/REDESIGN.

SUBSEQUENT ENTRIES INTO SOP AND FOP

THE DISCUSSICN, TO THIS POINT, HAS BEEN PRIMARILY
ASSOCIATED WITH THE INPUT AND OUTPUT UNITS REQUIRED FOR AN
INITIAL EXECUTION OF THE SOP AND FCP PROGRAMS. I+Ees THE FIRST
CYCLE OF COMBINED STRENGTH/FLUTTER REDESIGN. A SECOND CYCLE OF
REDESIGN 1S INITIATED BY REENTERING SOP wiTH THE FOREMENTIONED
FOTOSO TAPE AS INPUT DATA ON UNIT 10 AND THE SOTOSO TAPE
GENERATED IN THE PREVIOQUS PASS THROUGH S0P, wHICH IS NOw ENTERED
ON UNIT 8. THE PROGRAM THEN UPDATES THE MEMBER DATA ON FILE 4
OF THE SOTOSO TAPE, WHICH WAS CUTPUT FROM THE PREVIOUS STRENGTH
AMALYSIS, #ITH THE GAGES FRCM THE SUBSEQUENT FLUTTER REDESIGN
WHICH ARE ON THE FOTGSO TAPE., FRCM THIS POINT. REDESIGN IN SOP
AND FOP PROCEEDS AS DESCRIBED PREVIOUSLY.

CARD DATA FLOw OF SCP-FOP AND ASSOCIATED MODWULES

THUS FAR THE DISCUSSION HAS CENTERED AROUND THE FASTOP
DVERVIEW AND THE DEFINITICN OF INPUT/OUTPUT UNITS WITHOUT ANY
SPECIFIC REFERENCES TC CARD INPuT DATA. TO AID THE USER IN
EXECUTING THIS PROGRAM, FIGURES 12 AND 13 SUMMARIZE THE DATA
NEEDED FOR THE SOF-FCOP MAIN PROGRAMS AND ASSOCIATED MODWMLES.
PART OF THE DATA IN THE MAIN PRCGRAMS ARE CLUES TO SELECT WHICH
OF THE MODULES ARE TC BE EXECUTED IN A CURRENT RUN. IN A SOP RUN
FOR ANALYSES ONLYe CLUES KLUE(1)s KLUE(2)s, AND KLUE(S) MUST BE
TURNED ON IF ALL THREE ANALYSES MODULES (LOAD, STRENGTH, AND
TRANSFORMATICN) ARE TO BE EXECUTED. FOR STRENGTH OPTIMIZATION
IN ADDITICN TC THE THREE ANALYSES CLUES, THE OPTIMIZATION CLUE,
KLYE(6)s MUST ALSC EE TWRNED CNe. IN A FOP RUN, CLVES KLUE{3)
AND KLUE(4)s WHICH ARE ASSOCIATED WITH VIBRATION AND FLUTTER
ANALYSES, MUST BE TURNED ON TO EXECUTE THESE TwO MODULES IN
SEQUENCE IN THE CURRENT RUN. FQR FLUTTER OPTIMIZATION, AN
ADDITIONAL CLUEs KLUE(7), MUST ALSO BE TURNED ON. NOTE THAT

FASTCF - QOVERVIEW
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CARD DATA FOR THE MAIN PROGRAMS IN EITHER SOP DR FOP MUST ALNAYS
BE ENTERED WHEREAS THE ADDITIONAL DATA DEPENDS UPON THE MODULES
BEING EXECUTED.,
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Figure 1 FASTOP Modular Flow Chart

FASTOP-OVERVIEW
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FASTOP
FLUTTER & STRENGTH
OPTIMIZATION PROGRAM

ENTER: SOP
STRENGTH OPTIMIZATION PROGRAM

ENTER: MAIN PROGRAM
ENTER: ALAM
AUTOMATED LOAD ANALYSIS
MODULE

ENTER: ATAM

AUTOMATED TRANSFORMATION
ANALYSIS MODULE

ENTER: ASAM/ASOM
AUTOMATED STRENGTH ANALYSIS
AND OPTIMIZATION MODULES

MULTISTEP
EXECUTION

ENTER: FOP
FLUTTER OPTIMIZATION PROGRAM

Figure 2 SOP Modular Flow Chart in FASTOP
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SUBSONIC LOAD
ANALYSIS FOR RIGID
SURFACE BASED ON
THE STEADY-STATE
VORTEX LATTICE
THEORY

AERODYNAMIC LOADS

SUPERSONIC LOAD
ANALYSIS FOR RIGID
SURFACE BASED ON
EVVARD'S STEADY-
STATE SOURCE
DISTRIBUTION THEORY

IN AERODYNAMICS GRID

TOTAL LOADS (AERO &

INERTIAL LOADS IN
WEIGHTS GRID

INERTIAL) IN STRUCTURES GRID

Figure 3 ALAM-Automated Load Analysis Module
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ASSEMBLE STRUCTURAL STIFFNESS
MATRIX WITH BOUNDARY CONDITIONS
APPLIED

SOLVE FOR DISPLACEMENTS
DUE TO SPECIFIED LOADS

CALCULATE STRESSES

RESIZE ELEMENTS

REASSEMBLE STRUCTURAL STIFFNESS
MATRIX OR GENERATE FLEXIBILITY
MATRIX FOR FOP

RIGID BODY MODE SHAPES FOR
DYNAMICS &/OR STRUCTURES GRIDS

Figure 4 ASAM/ASOM-Automated Strength Analysis and Optimization Modules
FASTOP—OVERVIEW

16



WEIGHTS-TO-STRUCTURES GRID
TRANSFORMATION MATRIX

DYNAMICS-TO-STRUCTURES GRID:
TRANSFORMATION MATRIX

Figure 5 ATAM-Automated Transformation Analysis Module
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FASTOP
FLUTTER & STRENGTH
OPTIMIZATION PROGRAM

ENTER: FOP
FLUTTER OPTIMIZATION PROGRAM

ENTER: MAIN PROGRAM
ENTER: AVAM
AUTOMATED VIBRATION ANALYSIS
MODULE
ENTER: AFAM
AUTOMATED FLUTTER ANALYSIS
MODULE
ENTER: AFOM
AUTOMATED FLUTTER OPTIMIZATION
MODULE
MULTISTEP
EXECUTION
ENTER: SOpP

STRENGTH OPTIMIZATION PROGRAM

Figure 6 FOP Modular Flow Chart in FASTOP
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AVAM

CANTILEVERED FREE-FREE
SURFACE SURFACE

GENERATE VIBRATION DATA
CONSISTING OF:
FREQUENCIES, GENERALIZED
MASSES & MODE SHAPES

MODE SHAPE
PLOTS

Figure T AVAM-Automated Vibration Analysis Module
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SUBSONIC DOUBLET ASSUMED-PRESSURE-
LATTICE (RODDEN) FUNCTION {KERNEL)

PRESSURES, GENERALIZED AIR FORCES,
GENERALIZED MASSES, AND
GENERALIZED STIFFNESS

K FLUTTER P-K FLUTTER DIVERGENCE
ANALYSIS ANALYSIS ANALYSIS

V-G PLOTS

Figure 8 AFAM-Automated Flutter Analysis Module
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COMPUTE FLUTTER-VELOCITY
DERIVATIVES

PREPARE MEMBER DATA FOR
RESIZE? SOP |F AT LEAST ONE CYCLE OF
RESIZING HAS OCCURRED

RESIZE & ASSEMBLE COUPLED
MODAL MASS & STIFFNESS
MATRICES

Figure 9 AFOM-Automated Flutter Optimization Module
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VIBRATION

SOTOFO.PO1 ANALYSIS
SOP.UNIT17
TRANSFOR- FLUTTER
MATION ANALYSIS
ANALYSIS
STRENGTH FLUTTER
ANALYSIS & - — = REDESIGN
REDESIGN SOTOFO.POT
N ~—— UNIT NUMBER
XYz ~¢—— DATA DESCRIPTION

Figure 10 Relationship of Input/Output Units in a First Pass for SOP and FOP
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VIBRATION _ _

ANALYSIS VIBRAT.POJ
STRENGTH
ANALYSIS &
REDESIGN

FLUTTER

ANALYSIS

FLUTTER

REDESIGN

2

- UNIT NUMBER

XYz ~¢—— DATA DESCRIPTION

Figure 11 Relationship of Input/Output Units in a Subsequent Jth Pass for
S0P and FOP
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ENTER CARD DATA FOR SOP
(MAIN PROGRAM) PAGE 76

LOAD ANALYSIS

ENTER CARD DATA FOR
ALAM, PAGE 85

STRENGTH ANALYSIS
AND/OR OPTIMIZATION

ENTER CARD DATA FOR
ASAM/ASOM, PAGE 112

TRANSFORMATION ANALYSIS

ENTER CARD DATA FOR
ATAM, PAGE 136

NOTE: PAGE NUMBERS REFER TO PART B

Figure 12 Card Data Flow of SOP and Associated Modules
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ENTER CARD DATA FOR FOP
(MAIN PROGRAM) PAGE 192

VIBRATION ANALYSIS

ENTER CARD DATA FOR
AVAM, PAGE 202

FLUTTER ANALYSIS

ENTER CARD DATA FOR
AFAM, PAGE 217

FLUTTER OPTIMIZATION

ENTER CARD DATA FOR
AFOM, PAGE 275

NOTE: PAGE NUMBERS REFER TO PART C

Figure 13 Card Data Flow of FOP and Assoclated Modules
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PART B

USAGE/INPLT/CUTPUT FOR STRUCTURAL OPTIMIZATION PROGRAM (SOP)

USAGE

MAIN PRCGRAM (SOP)

I. PROGRAM APFLICATIDN

A FORMATS

THE FORMATS USED FOR INPUT DATA TO THE PROGRAM DESCRIBED
HEREIN ARE EXPLAINED BRIEFLY BELCW, IN GENERAL, THE VALUE OF THE
VARIABLE IS PUNCHED FIRST ON A CARDs AND THE REMAINING COLUMNS
MAY BE USED TC IDENTIFY THE VARIAELE B8Y MEANS OF EITHER FORTRAN
SYMBOLS OR A #CORD DESCRIPTION.

A FORMAT 1E12.3 INDICATES THAT THE VARIABLE IS USVALLY
KEYPUNCHED IN COLUMNS 3=12 OF THE CARD (RIGHT JUSTIFIED) IN THE
FOLLOWING MANNERs =XeXXXE=-YY, WHERE THE NUMBER IS =X.XXX TIMES
10%%=YY, IF MORE DIGITS ARE REQUIRED THE NUMBER MAY BE PUNCHED
ON THE CARD AS =XeXXXXXE=YYs =XeXXXXXXE=Ye DR =XeXXXAXXXX=Ye A
FORMAT 2E12.3, INCICATES THAT THE VALUES OF TwD VARIABLES ARE TO
BE PUNCHED ON THE SAME CARD. THE FIRST IN COLUMNS 3-12 AND THE
SECOND IN CCOLUMNS 15-24,

A FORMAT F10.3 INDICATES THAT THE VARIABLE IS USUALLY PUNCHED
IN COLUMNS 3-10 OF THE CARD AS FOLLO®BS =XXXeXXXse

A FORMAT 14 INCICATES THAT AN INTEGER OF FOUR OR LESS DIGITS
IN COLUMNS 1-4 IS PUNCHED WITH THE UNITS DIGIT ALWAYS AT THE
EXTREME RIGHT OF THE FIELDe. A GENERALIZATION OF THIS FORMAT,
Ki4, WHERE K IS ASSIGNED ANY VALUVE BETWEEN Ta#0 AND EIGHTEEN,
DENOTES K GRCOUFS CF A MAXIMUM OF FOUR INTEGERS EACH IN COLUMNS,
1-4s S—Bsess 69-72« RESPECTIVELY.

THE FORMAT 72H REFERS TO CARDS OF IDENTIFICATION (TITLES),
AND INDICATES THAT ANY ALPHAMERIC CHARACTER MAY BE PUNCHED IN
COLUMNS 1-72.

A COMEINED FORNAT SUCH AS 1E12.3» 60H DENUTES THAT THE
VARIABLE IN THE FIRST 12 COLVMNS IS TO BE FOLLOWED BY wP T0 60
COLUMNS CF ALPHAMERIC CHARACTERSe A FORMAT 2X IN THE MIDDLE OF
THIS COMBINED FCRVMAT, PRCVIDES FOR TWO BLANK SPACES BETWEEN THE
NUMBER AND ITS DESCRIFTION.

FASTOP - sOP
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FINALLYs, A FORMAT A4 IS USED TO STORE ALPHAMERIC INFORMATION
IN FORTRAN VARIABLES IN THE FCRM OF FOUR CHARACTERS FER WORD.
THIS FORMAT IS USED FOR WRITING AND/OR PLOTTING CERTAIN
ALPHAMERIC INFORMATION,

Be ARRANGEMENT CF DATA ON CARDS

THE INPUT DATA TC EE ENTERED ON CARDS ARE DESCRIBED IN
CONSECWTIVELY NUMBERED GROUPS CALLED °*ITEMS®*. ALL THE VARIABLES
SUMMARIZEC UNDER THE SANE ITEM ARE PUNCHED CONSECUTIVELY ON THE
SAME CAFD OF GROUF OF CARDS USING THE INDICATED FORMAT. IN THE
CASE OF SUBSCRIPTED VARIABLES THE INSTRUCTIONS °*REPEAT® AND
*ENTER® ARE USED WITH THE ASSOCIATED INDICES TO INDICATE THE
ORDER IN WHICK THE INPUT DATA IS PUNCHED ON CARDS. THE
INSTRUCTICON °*REPEAT® REQUIRES ANCTHER CARD OR GROUP OF CARDS FOR
EACH COMBINATION OF INDICES, WHEREAS THE INSTRUCTION °*ENTER®
INDICATES THAT THE VALUES OF THE VARIABLES ARE PUNCHED ON THE
SAME CARC AND ANY CCNTINVATION CARDS REQUIRED TO COVER THE
INDICATED RANGE OF INDICES, THESE TwWO INSTRUCTIONS MAY BE
REPEATED A NULMBER OF TIMES, WITH THE TOPMOST INSTRUCTION
DESIGNATING T+E STEP TO BE EXECUTED LAST. FOR EXAMPLE., THE
FOLLOWING COMBINATICN OF TWwO INSTRUCTIONS AND ASSOCIATED FORMAT,

REPEAT THE FCLLOWING ITEM FOF I = lseees IMAX{(=2),
REPEAT THE FOLLOWING ITEM FOF J = lgeeey JMAX{=3), AND
ENTER (FOLR VALUES OR LESS PER ARD) FOR K = lseseesKMAX{(=3)
Xe ¥%¥% A(loeJsK) (DEFINITICN)
*x% B(IsJeK) (DEFINITION)

00000000011111111112222222222333333333344444444445
12345678901234567890123456789012345678901234567890

o« E ] e € ] » E ] « E ] Ay BlIsJeK)
FOFMAT = (4E9.2). NUMBER CF CARDS IS
IMAX * JMAX * ((KMAX -1)/72 + 1) (=12).

wItL REQLIRE ThHE INPUT DATA PUNCHED ON CARDS AS FOLLOWS

FASTOP - SQOP
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e E .« E ]“-:-;--] As B(1s514K), K=l.‘;
e 7 Ay B(1414K), K=3,3
. E e E ]-“?—;“] As B(1,2,K)y K=142
e 7 As B(1524,K)s K=3,3
. E ":'E"]"’T'E"] Ae BU1.3.K)s K=1,2
e« E T Ay BU1+3sK)s K=3,3
. e . € ]’“f’é”: Av B(241,K)s K=1,2
e T Ay B(2,1,K)y K=3,3
o E o E ]“-:-:“ Ay B(2y24K), K=1,2
o E R As B(2+2+K)s K=3, 73|
. E . E ]--“.-;“- As B(2s34K)s K=1,2
e As BU243.K), K=3oﬂ

MOFRE SPECIFICALLY THE FIRST OATA CARC CONSISTS OF A{le1,1),
Bllslelde A(Lls1,2)9 AND B(1le1,2)s AND THE TWELFTH CARD CONTAINS
A(2939¢3) AND B(2+363)e

SINCE INYEGER DIVISICN TRUNCATES A QUOTIENT HAVING A FRACTIONAL
PART TO THE NEXT SMALLER INTEGER, THE FRACTION (KMAX-1)/2 IS TO
BE INTERPRETED AS THE °*LOWEST INTEGER VALUE®. THUS, IF KMAX WERE
EQUAL TO 4 INSTEAD CF 3 AS IN THE ABCVE EXAMPLE,

IMAXE JMAXS( (KNAX=-1)/72 + 1) aCULD STILL BE EQUAL TO 12, SINCE
((KMAX=1)/2 ¢ 1) = 15 ¢ 1 =1 ¢ 1 = 2,
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ALAM - AUTOMATED LOAD ANALYSIS MODULE

I« PROGRAM APPLICATICN

THE LOAD ANALYSIS PROCEDURES EMPLCYED IN AN AIRPLANE DETAIL
DESIGN PHASE CAN BE QUITE COMPLEX INVOLVING. FOR EXAMPLE,
UTILIZATION OF EXPERIMENTAL FRESSURE DISTRIBUTIONS AND NONL INEAR
AERODYNAMIC DERIVATIVES. SuCH CONSIDERATIONS RESULT IN
EXTENSIVE DATA MANIFULATICN IN WHICH EXPERIENCE IS AN ESSENTIAL
INGREDIENTs COMPWTERIZATION CF THIS PROCESS IS SUFFICIENTLY
COMPLEX TO JUSTIFY AN EXTENSIVE DEVELOPMENT STUDY. THE CURRENT
PROGRAM ADDRESSES AN AUTCMATED BUT LESS AMBITIOUS LCADS
CAPABILITY WHICH CAN BE EMPLCYED IN PRELIMINARY DESIGN STUDIES
AND EXTENDED AT A LATER DATE TO INCLUDE MORE SOPHISTICATED
REFINEMENTS,

IT IS IMPCSSIBLE TC DECIDE, APRIORI, WHAT CCNSTITUVTES A
REALISTIC COMBINATION OF FLIGHT CONDITIONS THAT SHOULD BE
CONSIDERED IN DEFINING THE CRITICAL DESIGN LOADS FOR AN
AERODYNAMIC SURFACE. CONSEQUENTLY, WE INTEND TO PRESERVE
COMPLETE GENERALITY IN USER SPECIFICATION OF LOAD PARAMETERS FOR
THOSE LOACS ANALYSIS FRCGRAMS THAT ARE INCLUDED IN THE TOTAL
ANALYSIS CAPABILITY. IT IS FELT THAT THIS DECISION WILL SERVE
TD ENHANCE TYHE FUTURE GROWTH POTENTIAL OF THE LOADS ANALYSIS
PROGRAMS.

THE LOADS PART OF THE ANALYSIS PRGGRAMS INCLUDES TWO MAJOR
SUB-MODULESs CALCULATICN OF AERCDYNAMIC FORCES AND CALCULATION
OF INERTIAL FCRCES. EACH OF THESE CALCUYLATIONS ARE
SELF-CONTAINED AND EITHER CAN BE OMITTED IF SO DESIREDs PRIOR
TO CALCULATING THE AERCDYNAMIC LOADS IN THE AERODYNAMICS GRID.
THE AERODYNAMIC INFLUENCE COEFFICIENTS FOR SUBSONIC AND/OR
SUPERSONTIC FLOW MUST BE FIRST CALCULATED. THESE TWO
CALCVLATICNS ARE CISCUSSED BELOW.

Ao AERODYNAMIC INFLUENCE COEFFICIENTYS FOR SUBSONIC FLOW

AERODYNAMIC INFLUENCE COEFFICIENTS FOR SUBSONIC LIFTING
SURFACE ANALYSIS ARE BASED ON THE STEADY-STATE VORTEX LATTICE
THEORY USING A DISTRIBUTION OF HCRSESHOE VORTICES AND ASSOCIATED
DOWNWASH POINTS. IN COMPUTING THESE AERODYNAMIC INFLUENCE
COEFFICIENTS, CNLY THE DCWNWASH POINTS ON THE LEFYT HAND SIDE OF
THE wING ARE CONSIDERED. HOWEVER, THE CONTRIBUTIONS OF THE
VORTICES CN EOTH SIDES CF THE WING ARE ACCOUNTED FOR IN
COMPUTING THE SYMMETRIC AND/OR ARNTISYMMETRIC INFLUVENCE
COEFFICIENTS.

FASTOP - S0P = ALAM
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FUSELAGE EFFECTS CN SURFACE LIFT ARE SIMULATED BY ASSUMING
THAT THE HORSESHOE VCRTICES ON THE WING HAVE IMAGES INSIDE THE
FUSELAGE« THE FUSELAGE ITSELF IS ASSUMED TO BE AN INFINITE
CYLINDER WITH A CCNSTANT CRCSS-SECTICNe TO SATISFY THE BOUNDARY
CONDITIONS ON THE FLSELAGE THE CONTRIBWTIONS OF THE WING
HORSESHOE VORTICES ARE MODIFIED. IN ADDITIONs, THE ANGLE OF
ATTACK ON THE WING IS CORRECTED TO ACCOUNT FOR THE PRESENCE OF
THE FUSELAGE USING TWC-DIMENSIONAL THEORY.

ONCE CALCULATEC THE AERODYNAMIC INFLUENCE COEFFICIENTS ARE
STORED ON TAPE ANC ARE EITHER USED DIRECTLY TO CALCULATE
AERODYNAMIC FCRCES FCOR A GIVEN FLIGHT CONDITION OR SAVED FOR
FUTURE USE.

Be AERODYNANIC INFLUENCE COEFFICIENTS FOR SUPERSONIC FLOW

AERCDYNAMIC INFLUENCE COEFFICIENTS FOR SUPERSONIC LIFTING
SURFACE ANALYSIS ARE BASED CN EVVARD®'S STEADY-STATE SCOURCE
DISTRIBUTION THEORY. 1IN COMPUTING THE AERODYNAMIC INFLUENCE
COEFFICIENTS TwO GENERAL FLCW CCADITIONS ARE CONSIDERED, NAMELY»
SUPERSONIC LEADING ANC TRAILING EDGES AND SUBSONIC LEADING AND
SUPERSONIC TRAILING EDGES, THESE TwO GENERAL FLOW CONDITIONS
REQVIRE EVALGATING TeC DIFFERENY TYPES OF INTEGRAL EQUATIONS
ACCORDING TO EVVARD®*S PRCCEDURE.

AS IN THE CASE OF SUBSONIC FLOW THE AERODYNAMIC INFLUENCE
COEFFICIENTS ARE STOFRED ON TAPE.

Ce INERTIAL LCAODS

INERTIAL LCADS ARE CALCULATED IN THE WEIGHTS GRID USING THE
SPECIFIED SuRFACE MASS DISTRIBUTION AND THE LINEAR ACCELERATIONS
AND ANGULAR VELOCITIES AND ACCELERATIONS FOR VARIDUS FLIGHT
CONDITIONS, THESE LCADS ARE THEN CONVERTED TO THE STRUCTURES
GRID THROUGH THE USE CF THE WEIGHTS GRID TRANSFORMATICON MATRIX.
AND STORED ON TAPEe. THESE FORCES MAY BE USED BY THEMSELVES AS
INPUT TQO THE STRENGTF ANALYSIS PRCGRAM, OR MAY BE COMBINED WITH
THE AEROCYNAMIC FCRCFS BEFORE THEY ARE PUT INTO THE STRENGTH
ANALYSIS FROGFRAM,.

D, AERODYNANMIC LCADS

AERODYNANIC LCADS ARE CALCULATED IN THE AEFRODYNAMICS GRID
USING THE SUBSONIC AND/OR SUPEFRSONIC AERODYNAMIC INFLUVENCE
COEFFICIENTS SAVED ON TAPE FOR VARPIOUS MACH NUMBERS AND UNIT

FASTOP - SCP -~ ALAM
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DYNAMIC FRESSURES.,

TO OBTAIN SURFACE AERCDYNAMIC FORCESes THE PLANFORM IS
SUBDIVIDED INTO AN ARBITRARY NUMBER OF SMALL PANELS (SEE FIGURES
1 AND 2) IN A FASHION DICTATED BY THE OVERALL PLANFORM GEOMETRY
AND THE LOCATIGNS OF THE CONTROL SURFACES. THE NUMBER OF PANELS
IN THE CHORDWISE DIRECTION CAN VARY DVER THE SPAN. THE SAME
PANEL GEGMETRY IS USED FOR ALL VMACH NUMBERS.

TO COMPUTE AERCODYNAMIC FORCESs ADDITIONAL INPUT DATA IS
REQVIRED TO DESCRIBE AIRPLANE ATTITUDE. IT SHOULD BE REMEMBERED
THAT THE ANGLE OF ATTACK CAN BE DIFFERENT FDR EACH PANEL,
THEREFOREy THE COMPLETE SURFACE ANGLE OF ATTACK DISTRIBUTION IS
DESCRIBED BY A VECTCR OF DIMENSICON EQUAL TO THE NUMBER OF
AERODYNAMIC PANELS, THE QUTPUT THEN IS A CORRESPONDING VECTOR
OF CONCENTRATED AERCDYNAMIC FCRCES ACTING AT EACH PANEL. IF
SEVERAL FLIGHY CONDITIONS ARE BEING CONSIDERED., THE VARIOUS
ANGLES OF ATTACK AND FORCE VECTCRS MAY BE REPRESENTED IN MATRIX
FORM, WITH THE NUMBER OF ROWS EQUAL TO THE NUMBER OF PANELS AND
THE NUMBER CF CCLUMMNS EQUAL TO THE NUMBER OF FLIGHY CONDITIONS,

THE LOADS IN THE AERCDYNAMICS GRID ARE NEXT CONVERTED TO THE
STRUCTURES GRID, THRCWGH THE WSE OF THE AERODYNAMICS GRID
TRANSFORMATICON MATRIXs, AND STCRED ON TAPE. THESE FORCES MAY BE
USED DIRECTLY AS INPUT TC THE STRENGTH ANALYSIS PROGRAM OR MAY
BE COMBINED WITH THE INERTIAL FORCES BEFORE THEY ARE ENTERED
INTO THE STRENGTH ANALYSIS PRCGRAM,
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¢

ORIGIN OF AERODYNAMIC SURFACE COORDINATES

WING ROOT CHORD

|TH
SPANWISE
AREA
TH
— R _.I (1+1)
SPANWISE
RADIUS OF AREA

FUSELAGE

: -

a. Basic Surface

b. Spanwise Area (Maximum of NSa Areas)

Figure 1 Definition of Surface Properties (Sheet 1 of 3)

FASTOP—SOP—-ALAM



TH

JTH {1<J<10) SPANWISE STRIP IN THE | ' " SPANWISE AREA

c. Spanwise Strip (Maximum of Ten Strips)

oND cHHORDWISE STRIP IN THE ITH SPANWISE AREA

TH

CHORDWISE STRIP IN THE | SPANWISE AREA

d. Chordwise Strip (Maximum of Three Strips)

Figure 1 Definition of Surface Properties (Sheet 2 of 3)
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2N cHoRDWISE STRIP IN THE 1TH SPANWISE AREA

CHORDWISE DIVISIONS (THREE SHOWN
—A MAXIMUM OF SEVEN IS ALLOWED)

e. Chordwise Division (Maximum of Seven Divisions)

Figure 1 Definition of Surface Properties (Sheet 3 of 3)
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Figure 2 Typical Definition of Panels
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ASAM/ASOM - ALTOMATED STRENGTH ANALYSIS/OPTIMIZATION MODULE

I« PROGRANM AFFLICATICN

As GENEFRAL DESCRIPTION AND LIMITATIONS

THE OPTIMIZATICN FROGRAM WRITTEN IN FORTRAN IV LANGUAGE, HAS
THE FCLLCWING RESTRICTIONS,

(1) MAXIMUM NUNBER CF NODES = 1000,

(2) MAXIMUM NUMEER OF DEGREES OF FREEDOM = 6000,
(3) MAXIMUM NUMBER OF MEMBERS = 3000.

(4) MAXIMUM NUMBEFR CF LOAD CASES = 8,

BEFORE DESCRIEING IN DETAIL THE INPUT AND QOUTPUT FORMATS,
SEVERAL COMMENTS SHCULD BE MADE REGARDING THE PROGRAM®S
LIMITATICNS AND HCW THE USER MAY MINIMIZE THEIR EFFECTSe THE
BANDWIDTH OF THE STRUCTURE'S STIFFNESS MATRIX 1S DETERMINED B8Y
HOW FAR APART TWC STRUCTURALLY CCNNECTED DEGREES OF FREEDOM ARE
IN NUMBER. IF THE MOST EFFICIENT NODE NUMBERING SCHEME IS USED
AND THE BANDWIDTH IS MINIMIZEDs, A LARGE SAVING IN CCMPUTER TIME
CAN BE ATTAINED. FURTHERMORE, THE MEMBER DATA SHOULD BE
ARRANGED SEQUENTIALLY SO THAT IT RUNS APPROXIMATELY FARALLEL TO
THE NODE NUMBERING IN THE GECMETRY DATAe. IF THIS 1S DONE, TWOD
ADJACENT MEMEERS IN THE STRUCTUFRE WILL BE REASCONABLY CLOSE TO
EACH CTHER IN THE DECK OF MEMBER DATA. THIS IS5 REQUIRED BECAUSE
THE TOTAL FCRCES ARE SUMMED IN BLOCKS AND STORED, 8LOCK BY
BLOCKs THE SEQUENCING CF THE MEMBER DATA wILL INSURE THAT THESE
BLOCKS ARE GENERATED IN THE MOST EFFICIENT MANNER.

INFORMATICN ON HCW TO PREPARE INPUT DATA AND INTERPRET OUTPUT
RESULTS IS CCNTAINED IN THE FCLLCWING SECTIONS.

PRIOR 70O THE READING OF ANY LARGE BLOCKS GF DATA DESCRIBING
THE STRUCTURE AND ITS LOADING, CERTAIN GENERAL TYPE DATA ARE
ENTERED INCLUBING CLUES TO CONTROL THE SEQUENCING OF OPERATIONS
AND THE CUTPUT REGUIRED. SOME OF THESE CLUES ARE PRIMARILY FOR
THE CONVENIENCE OF THE PROGRAMMER WHD IS FAMILIAR WITH THE
INTERNAL WORKINGS OF THE SYSTEM. THEY YIELD ARRAYS, NAME LISTS,
AND MATRIX RESIDENCE INFORMATICN FOR DEBUGGING PURPOSES. THESE
CLUES ARE USEFUL TC THE USER WHO IS FAMILIAR WITH THE ROUTINES
WHICH YIELD THIS CuTFuT,.

FOLLOWING THE GENERAL TYPE DATA, DATA BLDCKS DESCRIBING THE
ANALYSIS PROBLEM TO BE SOLVED ARE READ. CARD INPUT TO THE LARGE
SCALE PROGRANM CONSISTS OF NINE DATA BLOCKS. OF COURSE, ALL NINE
MAY NOT BE NECESSARY FOR A PARTICULAR PROBLEM, BUT PROVISION IS
MADE FOR THE FCLLCWING BLCCKS.
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(1) GEOMETRY COORDINATES AND BOUNDARY CONDITIONS.
(2) GEOMETRY COCRDINATES CNLY.

{3) BCUNDARY CONDITIONS ONLY.

(4) MATEFRIAL FRCFERTIES UPDATE.

(5) MEMBER PROPERTIES.

(6) LCAD CONDITICNS.,

(7) CCNDENSELC BOUNDARY CCANDITICNS.

(8) FCR FUTURE USE.

(9) STABILITY CCNDITIONS.

ALL OF THE AEOVE CATA SETS BEGIN WITH A LABEL CARC AND END WITH
A BLANK CARDe THE LAEEL CARD HAS THE FOLLOWING FORM THAT BEGINS
IN COLUMN 6.

LABEL(ITYPED)s NANEA, NAMEB

WHERE ITVYPED = lseees+sS DENOTES THE DATA BLOCK NUMBER AS SHOWN
ABOVE AND NAMEA AND/CR NAMEB MAY BE ANY ALPHAMERIC NAME OF UP TO
EIGHT CHARACTERSe THE FCRMAT FCR THE CARD INPUT CORRESPONDING
TO THE NINE SETS ARE NOW PRESENTED.

Be NCDAL GECMETRY CCCRDINATES AND BCUNDARY CONDITIONS

THE NOCAL GEGMETRY AND BOUNDARY CCNDITION DATA ARE ENTERED AS
SHOWN ON FIGURE 1. THE NODE NUMBER (14 FORMAT) IS ENTERED IN
COLUMNS 1~-4 FCLLCWED BY THREE E13 FIELDS FOR X, Y, AND Z GLOBAL
COORDINATESe THE BCUNDARY CONDITIONS ARE ENTERED IN COLUMNS 54
THRU 59 USING THE FCLLCWING CLUES.

(OR BLANK) - ZERD DISPLACEMENT COMPONENT., THIS CLUE CAUSES
THE ROW AND CCLUMN FOR THE PARTICULAR DISPLACEMENT
COMPONENT TC EE RENMOVED FRCM THE STRUCTURAL MATRICES THAT
ARE CREATED.

A CNE IN ANY OF ALL SIX BCUNDAFY CONDITICN COLUMNS
INDICATE A *FREE®' (NOT SPECIFIED) DEGREE OF FREEDOM.

THE REMAINING COLUMNS ON THE CARD ARE NOT VSED.

THE GECMETRY AND BCUNDARY CONCITICON DATA SHOULD BE ENTERED
wWITH THE NODES IN ASCENDING NUMERICAL ORDERe NODES WITH
COORDINATES OF ZERO AND BCUNDARY CONDITIONS OF ZERO. REFERRED TO
AS SLACK NODES, MAY BE INTERSPERSED IN THE DATA wilTH THE PROGRAM
EFFECTIVELY IGNORING THEM. SHOULD THE USER WISH TC MODIFY THE
ORIGINAL IDEALIZATICN OF A LARGE PRCBLEM, THESE ADDITIONAL
POSITIONS IN THE ODATA WILL BE AVAILAELE. GEOMETRY AND BOUNDARY
CONDITIONS ARE ENTERED INTO THE SYSTEM IN ANY CONE OF FOUR WAYS,

1. GECMETRY CODFRDINATES AND BOUNDAFRY CONDITIONS

THE DATA IN THE FCRMAT INDICATED BY FIGURE 1 ARE PRECEDED 8Y A
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LABEL(1), NANEA, NANEB CARD, WHERE

NAMEA = NANE FCR THE GEOMETRY PSEUDO MATRIX.
NAMEB = NAME FCR THE BOUNDARY CONCITION PSEUDO MATRIX.

2 GECMETRY COORDINATES ONLY

THE OATA IN THE FCRMAT INDICATED BY FIGURE 1 ARE PRECEDED BY A
LABEL(2)y NAMEA CARL, WHERE ,

NAMEA = NAME FCFR THE GEOMETRY PSEUDD MATRIX.
ANY DATA IN THE BCUNDARY CONDITICON FIELDS WILL BE IGNORED.

3. BCUNDARY CONDITICNS ONLY

THE DATA IN THE FQORMAT INDICATED BY FIGURE 1| ARE PRECEDED BY A
LABEL(3)+, NAMEE CARD» SHERE »

NAMEB = NAME FCR THE BOUNDARY CONDITION PSEUDO MATRIX.
ANY DATA IN THE GECMETRY FIELDS W%ILL BE IGNORED.

4. CONDENSED BCGUNDARY CONDITIONS

THE DATA IN THE FORMAT INDICATED BY FIGURE 2, ARE PRECEDED BY A
LABEL(7)s NANEB CARC, WHERE,

NAMEB = NAME FOR THE BOUNDARY CONDITION PSEUDO MATRIX.

THE BUOUNDARY CONDITICNS ARE SPECIFIED USING A SPECIAL CONDENSED
FORMAT WHERE THE °TYPICAL® NODAL DEGREES OF FREEDCM ARE
INDICATED AND ALL EXCEPTIONS ARE SPECIFIED, THE FORMAT IS VERY
USEFUL WHERE THE BOUNDARY CONDITIONS FORM A PATTERN WHICH IS
VERY REPETITIVE. THE FIRST CARD IN THE DATA INDICATES THE
STANDARD DEGREES CF FREEDOM (COLUMNS ONE THROUGH SIXs CONTAIN
ZERO OR ONEs CCRRESFCNDING TO THE SIX DEGREES OF FREEODOM DELTAXo,
DELTAY, DELTAZ, THETAX, THETAY, AND THETAZ). COLUMNS SEVEN
THROUGH TEN CONTAIN THE TOTAL NUMBER OF NODES IN THE STRUCTURE.
THE REMAINING DATA CARDS INDICATE DEGREES OF FREEDOM THAT ARE
EXCEPTIONS TC THE STANDARD., TwELVE FIELDS OF 15 FORMAT MAY BE
USED TO RECORD THIS INFORMATION WHERE A MINUS SIGN INDICATES
THROUGH., FOR EXANMFLE, IN FIGURE 2, A STRUCTURE CONTAINS 324
NODES WHERE THE STANDARD DEGREES OF FREEDOM AT EACH NODE ARE 1,
1, 1, 0y 0y Ce THE EXCEPTIONS TC THIS ARE INDICATED IN THE
CARDS THAT FCLLOW. THUS NODES S, 8, 30-36, 80 ETCe. HAVE DEGREES
OF FREEDOM 14 1, 0, O, 0y 0. NOTE THAT THESE NODES DO NOT HAVE
TO BE IN SEQUENCE. HCOWEVERs A BLANK WITHIN THE 1215 DATA FIELDS
IS NOT PERMITTEDs ALL CF THE FIRST N FIELDS OF A MAXIMUM OF
TWELVE MUST BE FILLED INe A BLANK WILL CAUSE THE REMAINING
FIELDS TC BE IGNCRED.
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Coe MATERIAL PROPERTIES UPDATE

THE DATA IN THE FCRMAT INDICATED BY FIGURE 5 ARE PRECEDED BY A
LABEL(4) CARD,

THE SYSTEM HAS A LIMITED NUMBER OF STANDARD MATERIALS THAT
ARE INCORPORATED INTO THE PROGRAM UNDER SPECIFIC MATERIAL CODES
(FIGURE 41). IF THE USER DOES NCT FIND APPROPRIATE MATERIAL IN
THE TABLE OF STANCARCS, OF IF HE WISHES TO ENTER STANDARD
MINIMUM AND MAXIMUM STIZES, HE MAY SET UP HIS OwN MATERIAL CODES
AND ASSOCIATED MATERIAL TABLES, THIS IS DONE BY PREPARING DATA
AS SHO®N IN FIGURE &, W®wHEN THE MATERIAL TABLES ARE INPUT WITH
THE ANALYSISs THEY MUST BE BEFORE THE MEMBER DATA (LABEL(S),
NAMEA) o THE FOLLOWING ITEMS APPLY WHEN THE LABEL(4) DATA IS
SUBMITTED WITH THE AMNALYSIS.

{1} THE LABEL(4) DATA UPDATE THE MATERIAtL PROPERTIES TABLE
IN THE MEMBIN SUBROUTINE, THIS IS THE SUBROUTINE WHICH
CFEATES THE MEMBER PSEUDC MATRIX.

2) THE MATERIAL TABLE WITHIN MEMBIN IS UPDATED FOR THIS JOB
CNLY.

(3) A VALUE FCR EACH CF THE FHYSICAL PROPERTIES {(ELASTIC
MODULUS, POISSON?S RATIO, DENSITY, AND ALLOWABLE
STRESSES) MLST BE PRESENT WHEN ENTEFING A MATERIAL
TABLE. FAILURE TO INCLUDE ALL THE VALUES WILL RESULT IN
FAILWRE OF THE RUN.

(a) MAXIMUM AND MINIMUM SIZES ARE ENTERED BY INCREMENTING
THE MATERIAL CODE 8Y 100 AND INCLUDING ONE MATERIAL
CARD PER MATERIAL AS SHOWN IN FIGURE 5.

D« LOAD CCNDITIONS

FOR PURPOSES CF ENTERING APPLIED EXTERNAL LOADS, IT IS MOST
DESIRABLE TQO WCORK WITH PHYSICAL DESIGNATIONS SUCH AS NODE NUMBER
AND COMPCNENT RATHER THAN THE RCW NUMBER OF A MATRIX. THIS IS
ESPECIALLY TRWE wHERE THE STRUCTURE HAS MIXED NODAL LEGREES OF
FREEDCM AND IT BECOMES CUMBERSOME TO KEEP A COUNT CN THE LINE-UP
OF THE DEGREES OF FREEDCM. THE LABEL{(6) CARD PROVIDES FOR
ENTERING THE LOAC MATRIX WHERE THE PHYSICAL DESIGNATIONS ARE
USED RATHER THAN THE ROW NUMBER. THE ACTUAL DATA ARE ENTERED AS
SHOWN IN FIGURE 6. THE FOLLOWING RULES APPLY IN FILLING QUT
THIS DATA FORMN.

(1) THE LABEL{(6) CARD INCLUDES THE NAME OF THE PSEUDQ
MATRIX WHICH IS FOLLOWED BY THE NUMBER OF CONDITIONS
(COLUMNS) ENCLOSED IN PARENTHESES. USING THIS TYPE OF
DATA INPUT (FSEUDC MATRIX) THE PROGRAM GENERATES THE
ACTUAL LCAD MATRIX.

(2) ONEs TWOe OR THREE FIELDS MAY BE USEDs STARTING AT THE
LEFT SIDE OF THE FORM AND wORKING TOWARD THE RIGHT SIDE.

(3) THE ENTIRE BLCCK COF DATA MUST BE FILLED OUT IN ASCENDING
CRDER OF THE NODE NUMBERS.
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(4) WITHIN A GIVEN NODE, THE COMPONENTS MUST BE IN ASCENDING
CRDER (FX, FY, FZ, MX, MY, OR MZ).

(5) WITHIN A GIVEN NODE AND COMPCNENTs THE CONDITICN NUMBER
(COLYMN NUMBER) MUST BE IN ASCENDING ORDER.

(6) ONLY NON-ZERO VALUES ARE ENTEREDs ALTHDUGH A ZERO VALUE
IS A LEGITIMATE NUMBER.

FIGURE 6 ILLUSTRATES HCW THE DATA SHOULD BE PREPARED FOR THE
LOAD MATRIX SHCWN IN FIGURE 7e NOTE THE 8 #wITHIN THE
PARENTHESES THAT IMMEDIATELY FOLLOWS THE MATRIX NAME ON THE
LABEL (6) CARDe THIS INDICATES THAT THE MATRIX CONTAINS 8
CONDITIONS (COLUMNS). NOTE ALSC THAT ONE, Tw0s OR THREE
ELEMENTS MAY EE PLACED CN A SINGLE CARD AND THAT THE CARDS ARE
IN ASCENDING SEQUENCE OF NODE NUMBERs COMPONENT, AND CONDITION
NUMBER» THE EXAMFLE ILLUSTRATES THE DIFFERENT TYPES OF SYMBOLS
THAT MAY BE USED TO DESIGNATE THE COMPONENT TYPE.

Ee MEMBER PROPERTIES

THE DATA IN THE FCRMAT [NDICATED BY FIGURE 3 ARE PRECEDED BY A
LABEL(S), NAMEC CARD, WHERE,

NAMEC = ANY EIGHT CHARACTER ALPHAMERIC NAME THAT THE USER
ASSIGNS TO THE DATA.

THE MEMBER DATA, WhICH SHOULD APFEAR AS THE LAST DATA BLOCK,
HAS BEEN DESIGNED SO THAT IT MAY EASILY BE EXPANDED TO HANDLE A
WIDE VARIETY CF IDEALIZATIONS AND TYPES OF PROBLEMS. FOR
EXAMPLE, THE TYPES OF STRUCTURE CAN VARY FROM TRUSSES WHICH
CONTAIN BAR ELEMENTS THAT CONNECT TwO NODES AND HAVE ONE ELASTIC
CONSTANT TO ANISOTRCPIC SOLIDS THAT HAVE MEMBERS WwHICH CONNECT
EIGHT NODES AND CCANTAIN TWENTY-CME ELASTIC CONSTANTS. GEDMETRIC
PROPERTIES CAN VARY FRCM CNE FOR A BAR TO FIVE FOR A BEAM. wiTH
ALL OF THESE VARIQUS COMBINATIONS, IT WAS NECESSARY T0O DEVELOP A
RATHER GENERAL TYPE CF INPUT FORMAT FOR THE MEMBER DATA. WITH
THIS GENERAL FORNMAT THE PROGRAM WILL BE ABLE TO ACCOMMODATE
NEWER AND MCRE REFINED ELEMENTS. THE DATA FORMAT 1S SHOWN 1IN
FIGURE 3.,

THE MEMBER DATA HAVE BEEN SUBDIVIDED INTO THREE BASIC
CATEGORIES (DATA CLASS)s WHICH IN TURN ARE FURTHER SUBDIVIDED
INTO SUBCATEGCRIES (SUB CLASS)e THE MAJOR CATEGORIES ARE

(1) TOPOLOGY ANC GECMETRIC FFROPERTIES.

(2) ELASTIC PROPERTIES,

(3) DATA FOR FUTULRE USEe.

(4) DATA FCR FUTLRE USE,

(5) ALLOWABLE STRESSES AND PRESCRIBED SIZESe

AS INDICATED IN FIGURE 3+ DATA ARE INDICATED AS BELONGING TO
A SPECIFIC DATA CLASS BY PUNCHING A DIGIT FROM 1 TO 5 IN COLUMN
FIFTEENe THE FARTICULAR SUBCLASS OF THE DATA IS INDICATED BY
PUNCHING THE APPRCPRIATE OIGIT IN COLUMN SIXTEEN. THE
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APPROPRIATE DIGIT IN A SUBCLASS IS A SEQUENTIAL NUMERICAL
NUMBER»s BEGINMNING WITH THE VALUE CNEs WHICH ASSOCIATES THE ORDER
OF THE DATA CARDS WHICH BELCNG TC A FARTICULAR DATA CLASS GROUP,
THE DATA HAVE BEEN ARRANGED SUCH THAT THE AMOUNT OF INPUT
INCREASES WITH PROBLEM CCVMPLEXITY. FOR STANDARD ELASTIC
ANALYSES #wHERE THE MEMBERS ARE ISCTROPIC, THE INPUT DATA ARE
MINIMAL. IN THIS CASE ALL OF THE ELASTIC CONSTANTS ARE COMPUTED
BY THE PRCGRAM, THE ONLY INPUT BEING THE MATERIAL CODE. IF A
PARTICULAR MEMBER IS ANISOTRDPICe. THEN THE ELASTIC CONSTANTS
MUST BE SPECIFIED.

THE THREE EXISTING CATEGORIES CF CATA ARE SUBDIVIDED
ACCORDING TO THE FOLLCWING LISTe THE ITEM NUMBERS AND THEIR
LOCATION CN THE INPUT FORM ARE SHOWN IN FIGURE 3. THE USER IS
REFERRED TO THE FINITE ELEMENT CATALOGUE FOR DETAILED
INSTRUCTIONS CONCERNING THE INPUT FOR THE VARIOUS FINITE
ELEMENTS. I7T SHOULLD BE NOTED THAT THE MEMBER NUMBER MUST BE
PUNCHED ON EVERY INPUT CARD (ITEM 1 IN THE FOLLOWING LIST).

| g TOPOLOGY AND CECMETRIC PROPERTIES

A DATA CLASS VALUE CF CONE IS ASSIGNED TO THE TOPOLOGY AND
GEOMETRIC PROPERTIES AS INDICATED IN FIGURE 34 AND °*FINITE
ELEMENT CATALOGUE®* SECTICN. ITEM NUMBERS IN THE FIGURE ARE
DEFINED BELOW.

ITEM 1,
MEMBER NUMBER .

ITEM 2.
MEMBER TYFE.

ITEM 3,

MATERIAL CODEe. A CODE WHICH INDICATES THE TYPE OF MATERIAL AND
ITS PROPERTIES. THE PROGRAM HAS BUILT-IN STANDARDS. HOWEVER o

THE USER MAY SPECIFY HIS CWN MATERIAL PROPERTIES BY ENTERING A

MATERIAL TABLE.

ITEM &S,
CONSTRUCTION CODEes THIS FACTCR IS USED TO SELECT STABILITY
TABLES FOR THE MEMBEF. (SEE SECTION ON LABEL(S) DATA SET).

ITEMS 6 TC 2S.
A MAXIMUM CF TwEANTY NODES PER ELEMENT, THIS IS THE TOPOLOGICAL
DATA WHICH INDICATES THE NDDES THAT A PARTICULAR MEMBER
CONNECTS .
ITEMS 26 TO 3%,
GECOMETRIC PROPERTIES OF THE MEMBER (THICKNESSe AREAs MOMENTS OF
INERTIAs ETCoedo»
2¢ ELASTIC PROPERTIES

FASTOP -~ SOP - ASAM

41



A DATA CLASS VALUE OF TwWC IS ASSIGNED TO THE ELASTIC PROPERTIES
AS INDICATED IN FIGURE 3, AND °*FINITE ELEMENT CATALOGUE®
SECTION. ITEM NUMBERS IN THE FIGURE ARE DEFINED BELOW.

ITEMS 36 TO €C.

THESE FACTORS ARE USED TO INDICATE THE ELASTIC CONSTANTS. FOR
STANDARD ISOTROPIC ELASTIC ANALYSES, THESE FACTORS NEED NOT BE
SPECIFIED AS THE PROGRAWM wILL CCMPUTE THEM BASED ON THE MATERIAL
CODEs FOR ANISCTROPIC MEMBERSe.: THESE FACTORS MUST CONTAIN THE
SPECIFIC VALVES AS INDICATED IN THE MEMBER °*FINITE ELEMENT
CATALQOGUE®* SECTION.

3. AND 4. DOATA FCR FUTURE USE

THE DATA CLASS VALUES OF THREE AND FOUR ARE ASSIGNED TO THE DATA
FOF FUTURE USE AS INDICATED IN FIGURE 3, ITEM NUMBERS IN THE
FIGURE ARE DEFINED BELOW.,

ITEMS €61 TO EGC.
THESE ITEMS ARE RESERVED FOF POSSIBLE EXPANSICON OF THE PROGRAM®S
CAPABILITIES .

FOR A PARTICULLAR STRVCTURE CONTAINING N MEMBERS, THE MEMBER
DATA ARE STORED AS A PSEUDO MATRIX OF N ROWS BY 100 COLUMNS.
THE FIRST NINETY COLUMNS ARE THE SAME QUANTITIES AS ILLUSTRATED
IN FIGURE 3. THE LAST TEN ARE USED FOR INTERNAL CLUE DATA.

Se ALLOWABLE STRESSES AND PRESCRIBED SIZES.

A DATA CLASS VALOLE QOF FIVE IS ASSIGNED TO THE ALLOWAEBLE STRESS
AND PRESCRIBED SIZES AS INDICATED IN FIGURE 3. ITEM NUMBERS IN
THE FIGURE ARE ODEFINED BELOW.

ITEMS 81 TO 8€.
THE FIRST THREE ITEMS CONTAIN THE TENSIONs COMPRESSIONs AND
SHEAR ALLCWABLE STRESSES FOR THE MEMBER. AS CAN BE SEEN FROM
FIGURE 3, THEY ARE ENTEFED ON THE CARD wITH THE DATA CLASS 51.
IF A S1 CARD IS NOT INPUT, THE FROGRAM WILL USE A SET OF
BUILT-IN ALLOWABLES FOR ALUNINUM, TITANIUM, AND STEEL. THESE
CAN BE FCUND IN FIGURE 4 IN CCNJUNCTION WITH THE DISCUSSIGON ON
THE MATERIALS TABLE. THE LAST TWO ITEMS ON THE S5t CARD ARE
RESERVED FOR MINIMUM (ITEM 84) ANDC MAXIMUM (ITEM B8S5) SIZES. IF
THE USER DOES NOT PRESCRIBE SIZE LIMITATIONSs THE PROGRAM WILL
SET A MINIMUM SIZE OF 0,0001 IN CRDER TO PREVENT A MEMBER FROM
BECOMING SO SMALL THAT THE STRUCTURE®S STIFFNESS MATRIX BECOMES
SINGULAR IF VALUES ARE GIVEN HERE, THEY WILL OVERIDE THOSE
THAT MAY BE SPPLIED wlTH THE MATERIAL UWPDATE TABLE»
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Fe DEFLECTICN CCASTRAINT CONDITIONS

DEFLECTICN CCNSTRAINT DATA DG NOT APPLY.

Ge STABILITY CONDITICNS

FOR SCME STRUCTURAL PROBLEMS, DESIGN ALLOWABLE STRESSES MAY
HAVE TO EBE ALTERED TC PREVENT LCCAL INSTABILITY OF VARIOUS
MEMBERSe. THE VvARIATIONS IN THESE ALLOWABLES ARE USUALLY
FUNCTIONS OF THE LOCAD LEVELS TO WHICH THE MEMBER HAS BEEN
SUBJECTED. FOR EXANFLE IN THE DESIGN OF THE WING®*S COVERs THE
COMPRESSIVE STRESS ALLOWABLE MAY BE A FUNCTION OF TWC VARIABLES,
THE COMPFESSIVE AND SHEAR STRESS RESULTANTS, IN PRACTICE THE
COMPRESSIVE STRESS RESULTANT IS NORMALLY DIVIDED BY THE
UNSUPPORTED LENGTH OR RIB SPACING. SINCE THE PROGRAM WORKS WITH
THE COMPRESSIVE STRESS RESULTANT ALCNE ON THE ABSCISSA., A
DIFFERENT TABLE FCR EACH RIB SPACING WOULD BE REQUIRED. IN THE
CASE OF A BARs, THE ALLOWABLE STRESS MUST BE ENTERED AS A
FUNCTION CF ONE VARIABLE, THE LENGTH OF THE BAR DIVIDED BY THE
SQUARE RCCT CF THE CRCSS-SECTICNAL AREA,

FOR SFEAR PANELS THE ALLOWABLE SHEAR STRESS 1S ALSO ENTERED
AS AN INSTABILITY TABLE wITH ONE VARIABLE. HERE THE VARIABLE IS
THE THICKNESS OF THE SHEAR PANEL. INSTABILITY TABLES MAY BE
SUPPLIED FOR THE SIZING OF ELEMENT TYPES 1, Sy 69 AND 8 ONLY.
AN EXAMPLE WITH TWC INDEPENDENT VARABLES WILL NOW BE PRESENTED.
BUT IT SHOULD BE KEPT IN MIND THAT A TABLE CONTAINING ONE CURVE
wIlL REPRESENT THE ONE-VARIABLE FROBLEM.

THE STABSILITY TABLE ODATA SET BEGINS wlTH THE LABEL(9), NAMEA
CARDs THE STABILITY TABLES (MAXIMUM OF TEN) FOLLOW THIS CARD
AND THE DATA SET 1S TERMINATED BY A ELANK CARD. AN EXAMPLE OF A
STABILITY TABLE IS SHCWN IN FIGURE 8. EACH STABILITY TABLE
CONTAINS A HEADER CARD SPECIFYING THE TABLE NUMBER, THE NUMBER
OF ABSCISSAS (FIRST INDEPENDENT VARIABLE) AND THE NUMBER OF
CURVES IN THE TABLE (SECOND INDEFENDENT VARIABLE). THE PROGRAM
IS LIMITED TO HANCLING NINE ABSCISSAS AND NINE CURVES PER TABLE.
FOLLOWING THE HEADER CARD IS A CARD SPECIFYING THE VALUE OF THE
ABSCISSAS FOR WHICH ALLOWABLE STFESSES ARE GIVENe NEXT, THE
VALVJE OF THE SECCND INDEPENDENT VARIAEBLE AND CORRESPONDING
ALLOWABLE STRESSES FCOR THAT VARIABLE ARE ENTERED, ONE PER CARD
(FIGURE 9). EACH SUCCEEDING CAFRD (CURVE) 15 READ UNTIL THE
TABLE IS COMFLETE AS DEFINED BY ITS HEADER CARDe. THE PROGRAM
THEN READS THE NEXT TABLE'S HEADER CARDy AND THE PROCESS
CONTINUES UNITL A BLANK CARD IS ENCOUNTERED»

TO AVOID °"RGNNING CFF THE TABLE® AND THE NECESSITY FOR
EXTRAPOLATION, IT IS SUGGESTED THAT THE FIRST ABSCISSA BE ZERO
AND THE LAST BE VERY LARGE (SAY 1000000). THE SAME SHOULD BE
TRUE FOR THE SECCND INDEPENDENT VARIABLE. IT SHOULD ALSO BE
NOTED THAT EACH CARD FOR A STABILITY TABLE HAS A SEQUENCE NUMBER
ENTERED IN I2 FORMAT IN COLUMNS 71 AND 72+ THE SEQUENCE

FASTOP = SOP - ASAM

43



NUMBERING BPEGINS AT ZERO FOR THE HEADER CARD AND CONTINUES UNTIL
THE TABLE 1S COMPLETE.

Hs FINITE ELEMENT CATALQGUE

FIGURES 10 TO 18 ILLUSTRATE AND DESCRIBE THE INPUT MEMBER
DATA FOR THE FINITE ELEMENTS THAT ARE CUWRRENTLY CONTAINED IN THE
PROGRAM. THE INPUT DATA ARE STORED CN FIELDS IN ACCORDANCE WITH
FIGURE 3, 17T SHOULD BE NOTED THAT IT IS NECESSARY TC PROVIDE
CARDS FOR THE ELASTIC PROPERTIES OF EACH INDIVIDUAL MEMBER (DATA
CLASS 2) IF THE MATERIAL IS ISOTROPIC. 1IN ANY CASEs A MATERIAL
CODE MUST BE FROVIDED. THE MATERIAL CODE MAY BE EITHER A
STANDARD CODE OR ANY SUITABLE CCDE FROM 1 TO 20 PROVIDING A
MATERIAL TABLE IS INCLWDEDs SINCE THE S1 DATA CLASS CARD,
CONTAINING TENSION, CCMPRESSICN, AND SHEAR ALLOWABLE STRESSES
AND MINIMUM AND VMAXIMUM SIZES, HAS THE SAME FORMAT FOR ALL THE
ELEMENTS IT 1S OMITTED FROM FIGURES 10 TO 18,
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Allowable Stresses

Mat'l Density Elastic Poisson's

Code Material lb/in.3 Modulus Ratio Tension Comp. Shear
1 Aluminum  0.100 1.05 x 10' 0.3 67000 57000 39000
2 Steel 0.285 2.95 x lO7 0.3 220000 213000 129000
3 Titanium 0.160 1.60 x 10’ 0.3 130000 127000 76000
L

20

Figure 4 Standard Materials

Mat'l Allowable Stresses Flastic ©Poisson's Mat'l
Code Tension Comp. Shear Modulus Ratio Density Identity

b 5x—| — 13 —| 6E8.0
Mat'l Minimum Maximum
Code + Size Size
100

= S5X =t w— [3— «2E8.0

Figure 5 Format for Entering Materials Table
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Load, 1b or lb-in.

Load Condition No.

Fx2 8.73 9.62

Fy?2 +1.0 L,20 -8.63
Mz +1,0

Mx6

Fy7

Fx9

Fx9 7.93
Fy9 21.8
Fz9

Fx15 21.72

Fz15 -14.65

Mx20

My20 -14.01

Mz20 9,84

Fx21 132.63

Fy21l 18.5

Fz2l 9.2

Load Components are
Ascending Sequence

Figure 7 Example Load Input
FASTOP—SOP—ASAM
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Q=0 1b/in.

Q=5,000 1b/in.

Allowable Compressive Stress psi

Compressive Stress Resultant, 1b/in.

Construction Code = 1, No., N's = 5, No. Q's = 2

N values O, 5, 10, 15, 100 K/in

Q values, K/in. Stress Allowables, ksi
0 8, 24, 32, 36, L5
5 5, 18, 25, 28, Lo
Repeated for each table

Figure 9 Example of the Relationships Implied by the Stability Table Data
FASTOP—SOP—ASAM
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[ELEMENT No. 1|

INPUT
(V]
3 2?2,

0 ” 8 © g8

[} Q

a 2. 25 7 % 9 % Factor Factor Factor Factor Factor
E;, £8 % £ 245 3 3% 3 3 1 2 3 4 5
SZ 2R =2 o AQa®w Z Z A =2z

No 1 1 1 i ] Area

No 2 1 E

E = Modulus of Elasticity

*This card needed only when overriding program-stored properties.

OUTPUT

P (Axial Load)

Figure 10 Bar Element
FASTOP—-SOP—ASAM
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INPUT

Member

Member

© S
T on S A
3 & © &
. 2 4 ©
8% & g 8
gds«o«
H = U U A
1
2

Sub Class

-

-

Reference plane (R)

- aN o A
(V] V] )] )]
9 © T Y
(=] (=} O (=]
z 1 z z
1 J k

ELEMENT No. 2

Nodes i, j, k determine reference plane
R. Angle 8 determines orientation of
Yy ZL axes with respect to reference

plane R.

Factor Factor Factor Factor Factor

1 2 3 4 5
Area 8 I Izz J
E

B8 is in degrees
J = Effective polar moment of inertia
E = Modulus of Elasticity

*This card needed only when overriding program-stored properties.

OUTPUT

in local system

£ it L
fxi Tyl Y] Xj

m . m .
*yl YJ*

Sign convention for moments depends on whether
right or left hand coordinate system is used.
For right hand system right hand rule holds, for
left hand system left hand rule holds.

Figure 11 Beam Element

FASTOP—SOP—-ASAM
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Xy¥p - Local Axes
xp yp - Local Property Axes

ELEMENT No.

Nodes are numberced in

counterclockwise fashion.

INPUT

Isotropic and Orthotropic

o 3
1]
o <)
= Q O = &

5 9} © . O o — ] ™ A

2 =t ] 4 Q5 Factor  Factor  Factor

E s o = w « 0] QO Q 3]

5S¢ 5 % e 3 o © ©BW T T 1 2

26 L5 4 S T 5 o o o )

e Z At oA O QA wm Z Z 4 -4

No 4 1 1 1 ) k t
Anisotropic

*This card needed only when overriding program-stored properties.

OUTPUT Note:

t = thickness of element

B given in degrees

B positive when xp

away from the element
Elastic factors (A

11

Factor
4

axis rotated

etc.) are

elements of stress-strain law:

Figure 12 Triangular Membrane Element
FASTOP—SOP—ASAM
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[ELEMENT No. 5]

~ 7 Element No. 5 is composed of
< / four triangular elements.

Xp¥p - Local axes
xp yp - Local property axes

INPUT

Isotropic and Orthotropic

[
Q T p
< o
0w S 5 O &3 @
2 2 o %'_ 3 ©5 ; ﬁ 2 :; Factor Factor Factor Factor Factor
PELER R R - T
Sz E&4 5 00 A G Z =z Z =z
No 5 1 1 i ] k £ t B8
No 2 An Az A3z A2
Anisotropic
No. 5 1 1 1 ] k V4 t B8
*  No. 2 1 A11 Agg A33 A12 Agq
* No 2 2 Aqs

*This card needed only when overriding program-stored properties.

ouTPUT
f
1 Note:
f
2 t = thickness of element
f3 f q2 B given in degrees
f, ‘\5 T B positive when %, axis rotated
¢ away from the element
5 Elastic factors (All ete.) are
f6 elements of stress-strain law:
f
7 r
o A A
f8 X 11 12 A13 €y
q B A A A
ql O'y = 21 22 23 ey
2 A A A
T 31 32 33
a Xy Y xy
9

Figure 13 Quadrilateral Membrane Element
FASTOP—-SOP—ASAM
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ELEMENT No.

Panel can be
warped or planar

INPUT
[
g .2 8 a
M ) S 8 O & nu
o o v 2 . O = - ] ) <+
-g -g o = 5§ 4 8 O ° ® © ° Factor Factor Factor Factor Factor
s s 3 £ §&s 8 B B B8 3 1 2 3 4 5
=Z AR & OO0 A G Z =z Z =Z
No. 6 11 i 3 k « t
No. 1 a m n o p
No 2 1 E G
t = thickness of panel
E = modulus of elasticity
OUTPUT G = shear modulus
Note:
f1 Nodes m, n, o, and p are optional (data card 12).
£ They are used to specify the directions of the "kick''forces.
2 When nodes m, n, o, and p are specified the direction of
f the "kick" forces is from i to m, from j to n, from r to o
3 ) > 2
£ and from £ to p. When these nodes are not specified (card 12
4 is left out), the direction of the "kick" forces is perpen-
f K dicular to the two adjacent sides at @ node and its sense
5 1 is as shown above.
f6 k2
f k
7 3
f8 Kh
9
9
93
9y

Figure 14 Quadrilateral Shear Panel (Garvey)
FASTOP-SOP—ASAM
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ELEMENT No. 8

1sotropic and Orthotropic

® 3
el <3 2 ]
h ' Q O « =
2 o © . 6 Ja — [N ™ -«
2 2y 2 20 o o o o Factor  Factor Factor Factor Factor
S 58 = § 24 8 3 3 3 1 2 3 4 5
~Z A = O Qa w z Z 4 Z
No. 8 1 1 1 } k £ t B8
No 1 2 m n [o] p
A A A A
No 2 1 1 22 33 12
Anisotropic
*Nodes m,n, 0, p are optional (data card 12), They are
used to specify the directions of the "Kick" forces,
If data card 12 is left out, direction of ""Kick' forces is
[l 9 perpendicular to adjacent sides at node and in the
fz a, directions shown in the figure,
f3 a, t = Thickness of element
f qQ £ = Angle between property axes and side i-j; given in degrees.
4 4 Elastic factors (A11 etc.) are elements of stress strain law
k
f5 1
f k A A
6 2 Tx f A Ao 13 €y
f kg A
7 o, = 21 22 23 €
f k y Y
8 4 A A A 3
Ty 31 32 3 Y xy

* *This card needed only when overriding program-stored properties.

Figure 15 Warped Quadrilateral
FASTOP—SOP—ASAM



INPUT

Member

(]

3 3 B2 o,
5 O &£ ° 2 §
p-1 ., 2 4 9 5 7
sw-—ﬂ-ms )]
§e 3 5835 3

S o 1)
=K 2 O 0O Ao =

11 1 1

2 1

Node 2

—

= Node 3

Node 4

ELEMENT No.11

Hinge exists at node J
on Zz axis

Nodes i, j, k determine reference plane
R. Angle R determines orientation of
yL’ z, axes with respect to reference

L
plane R.
Factor Factor Factor Factor Factor
1 2 3 4 5
Area 8 Iyy L J
E

B is in degrees
J = Effective polar moment of inertia
E = Modulus of Elasticity

*This card needed only when overriding program-stored properties.

OUTPUT

in local system

m, should be zero
J
Figure 16

Sign convention for moments depends on whether
right or left hand coordinate system is used.
For right hand system right hand rule holds, for
left hand system left hand rule holds.

Beam Element with Hinged End
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INPUT

Isotropic and Orthotropic

Member
No.
Member
Type
Matl.

2
—t
wn

0.

No.

Anisotropic

Code

Const. Code

n

n oW
O

&) o :
3 e ©
.} =3 (=]
Q m 4
1 1 i
2

1 1 i
2 1

2 2

Node 2

ELEMENT No,15

Xe Yy - Local Axes

xp yp - Local Property Axes

Nodes are numbered in
counterclockwise fashion

P ‘:; Factor Factor Factor Factor
B B 1 2 3 4
4 Z
k t 8
An Agg A3s L3P
k t 1]
An Agg Ag3 Ay
A1z

*This card needed only when overriding program-stored properties.

Figure 17

Note:

t = thickness of element
B given in degrees

B positive when Xp axis rotated

away from the element

Elastic factors (All etc.) are

elements of stress-strain law:

Tx Al A A [ €,
A A.. A

ay = 21 22 23 ey
A A

Tyy 31 32 a3 v

Triangular Bending Element
FASTOP—SOP-ASAM
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ELEMENT No.l6

~ y Element No. 16 is composed of
~ / four triangular elements.
>
Ve -~
7
Ve XpY¥p - Local axes
xp yp - Local property axes
INPUT
Isotropic and Orthotropic
v 3
= o 3 ]

= 4 2 O « o

o ) 5 .00 82 A e

° -g o 9 = O © © ® o Factor Factor Factor Factor Factor

s 588 ££s2 3 3 3 3 1 2 3 4 5

2z & =& O AL Z & 4 =Z

No 16 1 1 i } k £ t 8

No. 2 1 Aq Ago A3z App
Anisotropic

No. 16 1 1 i ] k 2 t B8

No 2 1 Al Agg Azg Ajp Ags

No. 2 2 A3

*This card needed only when overriding program-stored properties.

Note:

t = thickness of element
B given in degrees
8 positive when xp axis rotated

away from the element
Elastic factors (All etc.) are

elements of stress-strain law:

c A A

X l_ 11 12 A13 €y
A A A

cry = 21 22 23 ey
A A

Txy 31 32 A33 ‘ny

Figure 18 Quadrilateral Bending Element
FASTOP-SOP—ASAM
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ATAM = AUTCMATED TRANSFCRMATION ANALYSIS MODULE

I. PROGRAM APPLICATION

Ae INTROCUCTION

THE PURPCSE OF THIS PRCOGRAM IS TDO CREATE TRANSFORMATION
MATRICES THAT ARE USED TO RELATE LOADS AND DISPLACEMENTS IN A
GIVEN MATHEMATICAL MCODEL TO EQUIVALENT LOADS AND OISPLACEMENTS
IN ANOTHER MODEL. THESE MATRICES THUS PROVIDE A MEANS FOR
TRANSFERRING DATA GENERATED BY ONE TECHNICAL DISCIPLINEs, IN ITS
COORDINATE SYSTEM, TC A SECOND TECHNICAL DISCIPLINE, IN ITS
PARTICULAR COORDINATE SYSTEMe. THE TRANSFORMATIONS ARE
ACCOMPLISHED BY CREATING A SYSTEM OF BEAMS WHICH STATICALLY
BRIDGE LOADS IN ONE SYSTEM TO EQUIVALENT LOADS AT DIFFERENT
LOCATIONS IN THE SECOND SYSTEM. THREE MAJOR BLOCKS OF
INFORMATICN ARE REQUIREDs NAMELY, THE NODAL GEOMETRIES OF THE
TWO SYSTEMSs AND A CCRRESPONDENCE TAEBLE WHICH INDICATES HOW THE
INDIVIDUAL LOADS SHOULD BE BEAMED.

Bs TECHNICAL DISCUSSION

THE TRANSFCRMATICA MATRIX GENERATOR CREATES TRANSFORMATION
MATRICES WHICH EXPRESS THE LOADS ON ONE MODEL (OuUTPUT COORDINATE
SYSTEM - MODEL B) IN TERMS OF APPLIED UNIT LOADS ON ANOTHER
MODEL (INPUT COORCINATE SYSTEM - MODEL A). THESE
TRANSFORMATIONS ARE CREATED BY ESTABLISHING A BEAMING SYSTEM
WHICH BRIDGES THE APPLIED LOAD BETWEEN MODELS. FOR EVERY NODE
IN MODEL As A BEAMING SYSTEM [S CREATED wHICH CAN BRIDGE ANY OR
ALL SIX CCMPCNENTS CF LOAD AT A PARTICULAR NODE TO SPECIFIED
NODES IN MODEL B THE PROGRAM REQUIRES THE NODAL GECMETRIES OF
MODELS A AND E» AND A CORRESPONDENCE TABLE THAT INDICATES THE
MANNER OF BEAMING AND THE NODES TO WHICH THE A LOADS ARE TO BE
TRANSFERRED ON THE B MODEL. THREE TYPES OF BEAMING MECHANISMS
EXISTe NAMELY,

1e SIMPLE EEAMING
2¢ CANTILEVER EEAMING
3¢ UNIT BEAMING

THE FIRST TwO BASIC BEAMING MECHANISMS ARE SHO&N IN FIGURES 1
AND 2. THE SIMPLE EEAMING MECHANISM IS USED WHERE THE NODE M
LIES #ITHIN THE MAIN STRWCTURAL SYSTEM #HILE THE CANTILEVER
BEAMING IS USED WHERE THE LDOADS ARE COUTSIDE THE STRUCTURAL BOX.
IN EITHER CASE IT IS NOT NECESSARY FCR THE NODE M TO LIE
GEOMETRICALLY BETWEEN THE STRUCTURAL NODES. THAT IS, IN THE
SIMPLE BEAMING CASE ¥ CAN LIE OUTSIDE OF THE SHADED REGION AND
IN THE CANTILEVER GASE PCINT G NEED NOT BE wITHIN THE SHADED

FASTOP - SOP - ATAM



REGION. IN BUILDING THE TRANSFORMATION MATRICES CERTAIN
ASSUMPTIONS HAVE BEEN MADE IN ORDER TDO MAKE THE SYSTEM
STATICALLY DETERMINATE. THESE ASSUMPTIONS ARE.

1.

)

2

3e

Se

6o

T

8.

Qe

10.

2e

2

3.

SINPLE BEAMING

THE NODES MAY HAVE A GENERAL COFRIENTATION IN SPACE.

THE LINE E-F IS PERPENDICULAR TO THE LINE A-B WHILE G-H
1S FARALLEL TO A-8.

THE POINT M FORMS THE ORIGIN OF A LOCAL X-Y=Z ORTHOGONAL
LEFT HAND CCORCINATE SYSTEM,

LOCAL LOADS FX, PYs, PZ AND MY ARE SIMPLE BEAMED ALONG THE
LINE E-F TO PCINTS E AND F AND THEN SIMPLE BEAMED TO
POINTS A, Bs C AND De FRCVM THESE POINTS THE LOADS ARE
AGAIN SINMPLE EEAMED TO THE STRUCTURAL NODES s Js Ks Ls N
O, Py AND Q.

LOCAL LOADS MX AND MZ FOLLCW A SIMILAR PATH EXCEPT THAT
THEY ARE BEAMEC ALONG G-H AND THEN TO A, B, C AND D BY
USING A-C AND B-D AS SIMPLE BEAMS.

ALL APPLIED LOAD MCMENTS ARE INITIALLY TRANSFORMED TO
COUPLES AS THE FIRST STEP IN BEAMING.

ONLY FCRCE CCMFCNENTS ARE PLACED ON THE STRUCTURAL NODES.
THE APPLIED MCMENTS ARE TRANSFORMED INTO A STATICALLY
EQUIVALENT FORCE SYSTEM.

LOADS PAFRALLEL TO A BEAMING ELEMENT ARE PROPORTIONED TO
THE END FOINTS IN ACCORDANCE WITH GEOMETRIC DISTANCES
(HALF FACTORS ARE NOT USED).

THE BEAMING PLANE A-B-C~D 1S PARALLEL TDO THE X-Y PLANE OF
THE STRUCTURES MODEL.

ALL APPLIED LOADS AT PCINT M, AS SHOWN IN FIGURE 1. ARE
EXPRESSED IN TERMS OF UNIT VALUES OF LOADS AND MOMENTS
THAT ARE IN THE SAME COORDINATE SYSTEM AS THE GEOMETRY OF
POINT M,

CANTILEVER BEAMING

ASSUMPTIONS 1, 7 AND 10, USED IN SIMPLE BEAMING, ALSO
APPLY 7O CANTILEVER BEAMING,

POINTS Is Je» K AND L NEED NOT LIE IN A PLANE,

THE REFERENCE FLANE IS PARALLEL TO THE VECTORS I-L AND K-=J

FASTOP - SOP - ATAM
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AND CONTAINS THE POINTS E AND F WHICH ARE MIDWAY BETWEEN
1 AND K AND J AND L RESPECTIVELYe THE LINE G-M IS
PERFENCICULAR TO THE LINE E-F. POINTS As Bs C AND D ARE
PROJECTIONS OF POINTS 1, Js K AND L ON THE REFERENCE
PLANE .

4, POINT M IS5 CAPABLE OF RESISTING 6 COMPONENTS OF LOAD WHICH
ARE TRANSFORMED TO POINT G IN A CANTILEVER FASHION. MEMBER
E-F ACTS LIKE A BEAM THAT IS CAPABLE OF RESISTING BENDING,
AXIAL LCAD AND TORSION, THE TORSIONAL RESISTANCE AT E AND
F LYING IN THE PLANES ]=-K-g~C AND J—-L-D-Be THE LOADS AT
POINT E AND F ARE THEN TRANSMITTED TO THE STRUCTURAL NODES
BY ASSUMING THAT MEMBERS I-K AND J-L ARE PIN SUPPORTED AT
THE END ANC ARE LOADED AT E AND F BY THREE FORCES AND A
CONCENTRATED MOMENT,

Se POINT G NEED NOT BE BETWEEN E AND Fo. WHEN IT LIES OUTSIDE
THESE POINTS, THE TORSIONAL LCAD IS RESISTED BY THE
NEAREST FAIR OF STRUCTURAL NCDES.

3. UNIT EEAMING

UNIT BEAMING IS &SED wHEN A DYNAMIC AND STRUCTURAL NODE ARE
COINCIDENT AND WHEN THE REQUIRED DYNAMIC NODE DEGREES OF FREEDOM
ARE THE SAME AS THE DEGREES OF FREEDOM OF THE STRUCTURAL NODE.
UNIT BEAMING THEREFQORE ALLOWS THE USER TO DIRECTLY SPECIFY UNIT
*BEAMED® LOADS AT STRUCTURES MODEL NCDE POINTS.

THE ACTUAL USE OF THESE BEAMING MECHANISMS IS BEST ILLUSTRATED
BY CONSIDERING A SMALL EXAMPLE AS SHCWN IN FIGURE 3. THE AERO
NODE POINTS ARE NUMBERED FROM 1 TO 81 AND LIE ON THE AERO
REFERENCE PLAANE, THE STRUCTURE CONTAINS 48 NODES NUMBERED FROM 1
TO 48 WHERE ALL CDD NUMBERED NODES ARE ON THE TOP SKIN. 1IT WILL
BE ASSUMEC THAT ONLY THE PRIMARY BCX IS OF INTEREST AND THUS ALL
LOADS MUST BE BRIDGED TO IT. FOFR THE SAKE OF ILLUSTRATION THE
WING IS COMPUSED OF TWO OVERSIMPLIFIED CONTROL SURFACES THAT
HAVE HINGE PCINTS AT SPECIFIC PCINTS ON THE STRUCTURE, THUS
APPLIED LCADS ON THE CONTROL SURFACES WILL ACT ON THE WING BOX
IN A CONCENTRATED FASHION. FIGURE 4 SHO®S SECTION A-A OF THE
WING AND ILLUSTRATES THE LOCATICN OF THE REFERENCE PLANE AS VWELL
AS AN EXTERNAL STCRE THAT HANGS OFF THE STRUCTURE AT RIB NUMBER
2e AERO NODE NUVMBER 12 1S TYPICAL OF A POINT THAT WOULD USE THE
SIMPLE BEAMING MECHANISM TO BRIDGE THE LOAD TO STRUCTURAL NODES
1, 3, 7, 6 ON THE TOF SKIN AND 2, 45, 8 AND 10 ON THE BOTTOM.

AERO NODE NUMBEF 13 wOULD RE BEAMEDO TO THE IDENTICAL STRUCTURAL
NODES AS 12. THE CRDER COF THE STRUCTURAL NODE CALL CUT IS
IMPORTANT., THE SEQUENCE I, Jeo K AND L AS INDICATED IN FIGURE 1
MUST BE FCLLGWEDs THE PRCGRAM ASSUMES THAT Ns Oe. P AND Q ARE ONE
GREATER IN NOCE NUMBER THAN Is J» K AND L. THIS IS CONSISTENT
WITH THE INFCORMATION CN NODE NUMEERING GIVEN IN THE ASAM/ASOM
SECTION OF THE USER®S MANUAL. NCTE ALSO THAT THE NCRMAL LOAD 1S
BEAMED ALONG LINE E-F (IN FIGURE 1) WHICH IS PERPENDICULAR TO
A-Bes THUS IF THE NODES Iy Jy K AND L ARE CALLED OUT AS 1s 3 7
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AND 9, THE LCAD WILL BE BRIDGED TO THE TWO RIBS BY A BEAM THAT
IS NORMAL TO THEM. THE LOAD WILL THEN BE REDISTRIBUTED BY THE
RIBS (LINES A-E AND C-D IN FIGURE 1) TO NODES ts 2, 3 AND 4 ON
ONE RIB AND 7+ 8» S AND 10 ON THE SECONDe. IF THE LOWER COVER
NODES ARE NCT ONE GREATER IN NODE NUMBER THAN THE UPPER COVER IT
IS POSSIBLE TC USE A SECOND VERSION OF THE SIMPLE BEAMING SCHEME
WHERE ALL EIGHT NCODES ARE INDICATED. THIS SECOND VERSION IS
DESIGNATED °E®s THE CANTILEVER BEAMING MECHANISM WHICH IS
DESIGNATED AS BEANING TYFPE ®C?® [S USED TO BRIDGE OVERHANG LOADS
INTO THE STRUCTURAL BOX. FOR EXAMPLE, AERO NODES 1, 2, 10 AND
11 CAN BE BRIDCED TC STRUCTURAL NODES 1o 7» 2 AND 8. AGAIN THE
ORDER OF THE NODAL CALL OUT IS IMPORTANT AND MuST FOLLOM THE
ARRANGEMENT INDICATED IN FIGURE 2. LOADS ON THE CONTROL SURFACE
SUCH AS 7+ B+ S» 16, 17, 1B, 25, 26 AND 27 MAY BE BRIDGED TO
STRUCTURAL NODES Se 17+ 6 AND 18 BY THE CANTILEVER MECHANISM.

IT IS THUS SEEN THAT THE ABILITY TO SPECIFY THE NODE WHICH
APPLIED LOADE MUST BE BEAMED TO IS IMPORTANT. SETTING UP A
BEAMING SCHEME BASED CN THE NEAREST GEOMETRIC POINTS IS NOT WHAT
IS REQUIREDS IT IS ALSC IMPORTANT TO REALIZE THATY THE METHOD OF
BEAMING THE LOADS FORM THE CCNTROL SURFACE DOES NOT RECOGNIZE
THE REDUNCANCY IN THE ATTACHMENT PCINTS BETWEEN THE CONTROL
SURFACE AND THE WING. A SIMPLE APPRCACH OF BEAMING THE CONTROL
SURFACE LCADS TO THE NEAREST HINGE PCINTS SEEMS JUSTIFIED SINCE
ANY METHCD TO ACCCUNT FCR REDUNDANCY BY CONSIDERINGs LET US SAY,
A THREE EEAM SUPPORT WOULD NCT ACCOUNT FOR THE DEFLECTION OF
THESE SUPPORTSe THIS COWLD CCMPLETELY ALTER THE DISTRIBUTION.

IF IT 1S DESIRED TC ACCOUNT FOR THESE EFFECTS THEN THE CONTROL
SURFACE STRUCTURE MUST BE INCLUDED IN THE STRUCTURAL
IDEAL IZATION.

FIGWRE 4 SHOMS AN EXTERNAL STCRE THAT IS ATTACHED TO THE MAIN
STRUCTURE BY A PYLGN. THE MECHANISM FOR BRIDGING THIS LDAD IS
ILLUSTRATED IN FIGURE S THIS MECHANISM WwWILL, OF CCURSEs, NOT
RECOGNIZE THE ELASTICITY OF THE FYLON.

THE BEAMING MECHANISMS THAT JUST HAVE BEEN DESCRIEED ARE
CAPABLE CF BEAMING ANY TYPE OF LCAD TO THE STRUCTURAL SYSTEM.
TYPES OF LOADS ARE CLASSIFIED ACCORDING TO THE PARTICWLAR
MATHEMATICAL MODEL IN WHICH THEY OCCUR AND IT REQUIRES ONE
TRANSFORMATION MATRIX PER MODEL. THUS, IT MAY REQUIRE AS MANY
AS THREE TRANSFORNATICN MATRICES TO BRIDGE ALL OF THE TYPES OF
LOADS (AERODYMNAMICs INERTIAL. DYNAMIC) THAT ARE PLACED ON THE
WING .

Ce TYPES OF TRANSFORMATION MATRICES GENERATED

EACH TRANSFORMATION MATRIX THAT IS GENERATED REQUIRES TWwD SETS
OF GECOMETRY, THE INPUT GRID GEOQMETRY AND THE OUTPUT GRID
GEOMETRY WHICH 1S THE STRUCTURES GEQOMETRY. IN ADDITION EACH
TRANSFORMATION MATRIX REQUIRES THAT A CORRESPONDENCE TABLE BE
PROVICED WHICH TABULATES THE TYPE OUF INFORMATION THAT HAS BEEN
DISCUSSED PREVIOUSLY., USING THESE CCRRESPONDENCE TABLES AND THE
GEOMETRY CF THE TwO MCDELS THE PROGRAM IS CAPABLE OF GENERATING
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THE FOLLOWING TRANSFCRMATICNS,.

1. AERCOYNAMICS GRID TRANSFORMATICN MATRIX -
EXPRESSES STRUCTURAL LOADS IN TERMS OF UNIT
LOADS IN THE AERODYNAMICS MODEL.

2e WEIGHTS GRID TRANSFORMATICON MATRIX -
EXPRESSES STRUCTURAL LOADS IN TERMS OF UNIT
LOADS IN THE WEIGHTS MODEL »

3. DYNAMICSE GRID TRANSFORMATICN MATRIX -
EXPRESSES STRUCTURAL LOADS IN TERMS OF UNIT
LOADS IN THE OYNAMICS GRIDe

SINCE THE AEROOYNAMIC LOADS ROUTINE ONLY CALCULATES THE LOADS
IN THE Z (QUT-OF-FLANE) ODOIRECTIONs, THEN THE LOAD BEAMING IS ONLY
SPECIFIED FOR THE FZ CCMPONENTSe FOR THE WEIGHTS AND DYNAMICS
GRID3s THE NUMBER CF COMPONENTS OF LOAD AT A NODE 1S SELECTED BY
THE USER (MAXIMUM OF 6, FXe FYe FZy MXs MY, MZ) AND LOAD BEAMING
MUST BE SPECIFIED ACCORDINGLY .

THE QUTPUT MATRIX GIVES THE CORRESPONDENCE BETWEEN THE
STRUCTURAL (CQUTPUT CCORDINATE SYSTEM) NODE FORCE AND THE INPUT
COORDINATE SYSTEM (AERODYNAMICS, WEIGHTS AND DYNAMICS GRIDS)
NODE LOADS. THE ROwW °LINEWP® OF THE OJTPuUT MATRIX DEPENDS ON
THE NUMBER OF UNIT FCRCES AND MCMENTS CHOSEN. — NUMBER OF ONE®'S
PLACED IN THE CORFRESPONDENCE TABLE,

THE INPLT=OUTPUT RELATIONSHIP FCR THE PARTIAL AND FULL
TRANSFORMATICN MATRICES wSING THE DYNAMICS GRID AS AN EXAMPLE
AND INCLUDING SIMPLE AND CANTILEVER BEAMING IS GIVEN IN FIGURES
6 AND 7. IN THE FIGURES THE COLUMN LINEUP FOR THE STRUYCTURAL
NODE COMPONENTS IS IN GROUPS OF THREE REPRESENTING THE OUTPUT
FORCE COMFONENTS, FX, FY, AND FZ. 1IN THE CASE OF UNIT BEAMING
{USED IN THE DYNAMICS GRID TRANSFORMATION MATRIX) WHERE THE
MOMENT COMPCNENTS ARE INCLUDED, THE COLUMN LINEUP alILL BE IN
GROUPS OF SIX FOR EVERY STRUCTURAL NODE WHICH INCLUDES UNIT
BEAMING. SPECIFICALLY THE COLUMN GFROUP OF THREE OR SIX WILL
DEPEND JPON THE FOLLOWING CONDITIONS,

le FORCE COMPONENTS ONLY - FOR UNIT BEAMING wHERE
ONLY THE UNIT FCRCE COMPONENTS (EITHER FXes FY,
FZ OR ANY CCMBINATION OF THE THREE) ARE APPLIED
THE STRUCTURAL NODE GROUP WILL MHAVE THREE
COLUMNE ASSCCIATED WITH THE FCRCE COMPONENTS.

2. FORCE AND MOMENT COMPONENTS - FOR UNIT BEAMING
WHERE IN ADDITICN TO THE UNIT FORCE COMPONENTS
MOMENT COMFCNENTS ARE APPLIED (EITHER MX, MY,
MZ CR ANY CCMBINATION OF THE THREE) THE
STRUCTURAL NCDE GROUP WILL HAVE SIX COLUMNS
ASSOCIATED wITH THE FORCE AND MOMENT COMPONENTS.

3e MOMENT COMPCNENTS ONLY - FCR UNIT BEAMING
WHERE THERE ARE NO UNIT FORCES BUT THERE ARE
UNIT MOMENTSs THE STRUCTURAL NGDE GROUP WwILL
HAVE SIX CCLUMNS ASSOCIATED WITH THE FORCE AND
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MOMENT COMFCNENTS, BUT THE FORCE COMPONENTS
WILL HAVE ZERQ VALUES,

NOTE THAT A STRUCTURAL NODE TO WHICH UNIT BEAMING IS APPLIED
(ONLY APPLICABLE TO THE DYNAMICS MODEL) CANNGT BE USED FOR
SIMPLE OR CANTILEVER BEAMING FOR ANY OTHER DYNAMIC NODEe. NOTE
ALSO THAT UNIT BEAMING OF MOMENT COMPONENTS MUST ONLY BE
SELECTED AT STRUCTURAL NODES THAT ARE CAPABLE OF RESISTING A
DIRECT APPLIED MOMENT, E«Ge A BEAM ELEMENT NODE.

De COORDINATE SYSTEMS

FOR ALL TRANSFORMATION MATRICES THE APPLIED UNIT LCADS ARE
ALWAYS IN THE CCCRDINATE SYSTEM OF THE PARTICULAR MODEL TO WHICH
LOADS ARE BEING AFPLIED.

THE STANDARD (LEFT HAND RULE) SIGN CONVENTION USED IN THE
TRANSFORMATICN ANALYSIS FOR BCTH THE AERODYNAMICS AND INERTIAL
LOAODS IS SHOWN IN FIGURE 8. THE FLUTTER SIGN CONVENTION USED
FOR THE DYNAMICS MODEL TS SHOW IN FIGURE 9, wHERE THE STANDARD
SIGN CONVENTION IS SUPERIMPOSED AS DASHED LINES.

FASTOP - SOP - ATAM
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Aero or Other Model Node

Structural
Model
Nodes

Beaming Plane

Figure la Simple Beaming Mechanism

Structural Model Nodes

Aero or
Other
M Model
_a~ Node

Beaming Plane

Figure 1b Simple Beaming Mechanism for Loads not Between Structural Nodes
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Reference

M Aero or Other Model Node

Figure 2a Cantilever Beaming

Structural Model
Nodes

Aero or
Other Model
Node

Figure 2b Cantilever Beaming Mechanism for Loads Not Between Structural Nodes
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Aero Nodes Structural Nodes

8

Pylon —:;L 7 o J

C. G. of External Store

Figure 4 Section A-A of Example Wing

Store C.G.

Figure 5 Mechanism for Beaming External Store
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INPUT

Dynamic Node Component

5 7
Correspondence
Table
6 8
A-A
OUTPUT
Structural
Node Components
colno., —» 1 2 3 4 5 6 22 23 24
row
no. 1X 1Y 1Z 2X 2Y 22 8X 8Y 8Z
— Output
T 12 1 Matrix
1 27 2
e
Ug 3Z 3
o g STSA]
52 4X 4
S8
88 a4y 5 6 X 24
_L 47 6

No. of 1's punched in the
correspondence table

No. of 1's punched in the
correspondence table

Figure 6 Input-Output Relationship for Partial Transformation Matrix
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INPUT

Dynamic Node Component

Type
M
O
1 1 3 B 1 1
2 1 3 B 11 @-
3 1 3 B 11 .
: s 1 c Lo ®
A > T4
OLN
OUTPUT
Structural Node Components
colno.— 1 2 3 5 6 20 21 22 23 24
row
no. J1X 1Y 1Z 2X 2Y 27 7Y 72 8Y 82
I v
T ix Ih
-
Lo
3 Output
B oux P
£ - Matrix
2 Y 5
g R
O Z
o = [STsA]
93X
= 12 X 24
o Y
o
i s /
& ux No. of 1's
i punched in the
! Y correspondence
l Z table

T

No. of 1's punched in the
correspondence table

Figure 7 Input-Output Relationship for Full Transformation Matrix

FASTOP—SOP—ATAM
73



LEFT SURFACE RELATIVE
TO THE PILOT'S POSITION

LEFT HAND RULE WITH:

e FORCE VECTORS
X -POSITIVE AFT
Y - POSITIVE OUTBOARD
Z - POSITIVE UP
e MOMENT VECTORS
ROLL - POSITIVE RIGHT SURFACE
PITCH - POSTTIVE NOSE UP
YAW - POSITIVE NOSE RIGHT

Figure 8 Aerodynamic and Inertial Loads Analysis Sign Convention
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LEFT SURFACE RELATIVE TO THE PILOT’S POSITION

MODIFIED LEFT HAND RULE:

FORCE VECTORS
X - POSITIVE FWD
Y -POSITIVE OUTBOARD
Z -POSTTIVE DOWN
MOMENT VECTORS
ROLL - POSITIVE LEFT SURFACE DOWN
PITCH - POSITIVE NOSE UP
YAW -POSITIVE NOSE RIGHT

TRANSFORMATION ANALYSIS
SIGN CONVENTION
(STRUCTURES MODEL)

SWEPT AXIS
FOR DYNAMIC
ANALYSIS
(OPTIONAL)

NOTE: LOCAL AXES FOR DYNAMIC SIGN CONVENTION
ARE ROTATED GZ DEGREES ABOUT Z AXIS WITH RESPECT

TO STRUCTURES MODEL AXES.

Figure 9 Dynamic Analysis Sign Convention
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INPUT
MAIN PRCGRAM (SOP)
I« CCNTRCL WORD CPTICN DESCRIPTION

THE AVAILABLE CPTICNS TO EXECUTE THE STRENGTH OPTIMIZATION
PROGRAM IN WHCLE CR IN PART OF TO INTRODUCE SIMPLIFICATIONS, ARE
EXERCISED ™ THROUGH CERTAIN CCATRCLS ENTERED AS CARD DATA. THE
GENERAL VARIABLE KLUE(I) REPRESENTS THE DATA CONTRCL WORD
OPTIONS LEED TC STORE INFORMATICN READ FROM CARDS. A ZERO VALUE
IS USED FOR ELIMINATING THE OPTIONS WHEREAS A VALUE
CORRESPONCING TO THE INDEX ASSOCIATED WITH THE SEQUENTIAL
NUMBER OF THE VARIABLE., KLUE(I)» 1S USED FOR EXERCISING THE
OPTIAON. IN CRDER TC MINIMIZE THE AMCUNT OF DATA THE USER MUST
PROVIDE, THE CCNTROL WORD OPTION KLUE{I) IS INITIALIZED TO ZERO
WITHIN THE PRCGRAWM. THE USER 1S FEQUIRED TO PROVIDE DATA ONLY
FOR THOSE OPTICNS HE wANTS EXERCISED PUNCHED &1TH FOULR COLUMNS
EACH AND RIGHT JUSTIFIED WITH THE CONDITION THAT THE LAST
CONTROL WCRD OPTICON MUST BE NEGATIVE. FOR EXAMPLE (SEE *CARD
INPUT® SECTICN) IFf ONLY LOAD AND TRANSFORMATION ANALYSES ARE TO
BE PERFNDRMED THE CARD MAY BE PUNCHED AS FOLLOWS,

000 0+ 44
678 e0s 34

—5[ KLUE(I)s I=1 AND 1I=S.

WHERE COLUMNS CNE THROUGH FORTY ARE USED FOR DATA AND COLUMNS
FORTY ONE THRCWGH SEVENTY T#0 ARE WSED FOR IDENTIFICATION.
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Il

SUMMARY CF CCNTRCL WCRD OPTIONS AND ITEMS AFFECTED BY THEM

THE VARIABLE KLUE(I) REPRESENTS THE CARD INPUT CATA CONTROL
WORD CPTICNS ASSOCIATED WITH SOP. IT IS ENTERED AS DATA IN ITEM

€o

KLUE(1)

KLUE(2)

KLUE( 3)

KLUE(

KLUE {

KLVE (

KLUE(

5)

6)

8)

9)

KLUE(10)

KLUE{(11)

KLUE (12)

KLUE(13)

KLWE(14)

KLUE(26)

OPTION FOF PERFCRMING LOAD ANALYSIS. AFFECTS ALL DATA
IN AUTOMATED LOAD ANALYSIS MODULE (ALAM) .

OFTICN FCR ENTERING STRENGTH ANALYSIS MODULE. AFFECTS
ALL DATA IN AUTOMATED STRENGTH ANALYSIS MODULE (ASAM).

OPTION FOR GENERATING THE STIFFNESS OR FLEXIBILITY
MATRICES TO BE SAVED FCR CALCULATING VIBRATION MODES
IN AUTONATED VIERATION ANALYSIS MODULE (AVAM),

CPTICN FOR PERFCRMING TRANSFORMATION ANALYSIS. AFFECTS
ALL DATA IN AUTOMATED TRANSFORMATION MODULE (ATAM).

OPTICN FCF FERFORMING STRUCTURAL CPTIMIZATION. AFFECTS
THE VARIABLE MAXAN IN ASAM ITEM 5,

CPTICN FOR INCLUDING RESULTS IN A REPORT,., DOES NOT
AFFECT ANY INPUT DATA.

CPTICN FOR LISTING AT END OF CALCULATIONS LABELS OF
FILES GENERATED BY DSIU AND FSIO (DISK AND FORTRAN

SEQUENTIAL INPUT/0OUTPUT). DOES NOT AFFECT ANY INPUT
DATA.

OPTICN FOR LISTING MESSAGES WHEN ENTERING AND LEAVING
SUBRCUTINES. DOES NOT AFFECT ANY INPUT DATA.

CPYICN FOR LISTING MAIN HEADING ENTERED FROM CARD
DATA. DOES NOT AFFECT ANY INPUT DATA.

OPTION FGR LISTING SUBHEADING ENTERED FROM CARD DATA.
DOES NCOT AFFECT ANY INPUT DATA.

CPTICN FOFR LISTING INTERMECIATE LABEL INFCRMATION.
DDES NCT AFFECT ANY INFUT DATA.

OPTION FOR LISTING COMPUTER TIMES AT INTERVALS DURING
PRCGRAM EXECUTION. DOES NOT AFFECT ANY INPUT DATA,

CPTICN FOR CEFINING EITHER A CANTILEVER OR FREE-FREE
SURFACE VIERATION ANALYSIS. AFFECTS KLULES(19) TO
KLUES(25) IN ITEM 3 OF ASAM AND ITEM 40 ALSOs IN ASAM,

IT ALSC AFFECTS KLUE(37) IN FOP (PART C OF THIS
VOLUWME)
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ITEM DATA DESCRIPTION

RkEREEFREAKSREFESREX R AN XL IR R KRR R R R F SR RRERFERERERF KRR REEERE R KRR

I11. FREPARATICN OF CARD DATA

CARD INPUT DATA MUST ALWAYS BE ENTERED FOR THE MAIN

PROGRAMe. REMAINING DATA WILL DEPEND VPON THE OPTIONS THE
USER IS EXERCISING.

L 3R SR BE B BE B BN J
[ R B BE N N K AR

ek kkk Rk Rk ke ke kkkkkk ok ko kb kR kkk kR kkkRkp ke kR xRk kgEkk*k

* *
* le eoe SOP IDENTIFIES THE BEGINNING CF THE *
* ° CARD INPUT DATA TO THE STRUCTURAL *
* . OPTIMIZATION PACKAGE (SOP)e. *
* . USED wITHIN THE PROGRAM TO GENERATE *
* ° THE PERTINENT TITLE AND REFERENCE *
* . PAGE NUMBEFR APPEARING IN THE TABLE *
L 3 - OF CONTENTS AT THE END OF EACH RUN. *»
x ° MUST BE ENTERED AS SHOWN. *
x ° *
* ° LINESI LINES PER INCH USED BY THE CURRENT *
* . PRINTERS FOR LISTING RESULTS. A *
* . VALUE OF SIX SHOULD B8E ENTERED WHEN ¥
* ° THE PRINTER UTILIZES EITHER AN *
x . ELEVEN BY FIFTEEN INCH PAPER ®ITH *
% . SIX LINES PER INCH DENSITY CR AN *
L EIGHY AND ONE HALF BY FIFTEEN INCH *
& PAPEFR WITH EIGHT LINES PER INCH *
* . DENSITY. A VALUE OF EIGHT SHOJVLD *
* ° BE ENTERED WHEN THE PRINTER *
* ® UTILIZES AN ELEVEN BY FIFTEEN INCH *
* . PAPER WITH EIGHT LINES PER INCH *
* ° DENSITY» A DEFAULT VALUE OF SIX IS 3
* . PROVIDED IN SUBROUTINE LDB WHENEVER *
* ° ANY OTHER VALUE IS PRESENT ON THE &
* K] CARD *
* *
* - s 00 i = e @ > = - = *
* 000060000011111111112222 *
* 1234567€501234567890123 *
* - ) s *
* EOP] ] PACAGEs LINESI *
L 4 el mmdem e oo oo oo -—-——— *
* *
x FORMAT = (1A4, 114)., NUMBER OF CARDS IS 1. *
* x
* THE VARIABLE SCF IS ENTEREC BY SUBROUTINE SOP AND *
* SUBROUTINE LDB WHERE IT IS PASSED YO SUBROUTINE DTABLE *
* TO GENERATE THE PRCPER HEADING FOR THE TABLE OF *
* CONTENTS, THE VARIABLE LINESI IS ENTERED 8Y SUBROUTINE *
P SOP AND SUBROUTINE LDB WHERE IT 1S COMPARED AGAINST THE *
* STANDARD VALUES OF SIX AND EIGHT AND USES EITHER ONE OF *
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ITEM DATA DESCRIPTION

FORMAT = (18A4), NUMBER OF CARDS IS 2.

DATA ARE ENTERED B8Y SUBROUTINE 350P.

* THEM OR THE DEFAULT VALUE CF SIX IF THE WRONG VALUE HAS *
* BEEN PLNCHED ON THE CARDe. *
*
#**#t#**#**#*##tt#*#**t*##*#tt#**tt##t*t#t##&tt*t*##***‘*#tt*t##*
*

*

REPEAT THE FOLLOMING ITEM FOR I =1s2, AND x

ENTER (EIGHTEEN WORDS PER CARD) FOR L=1ls0009 180,

x

2e vee TMHILSI) MAIN TITLE CONSISTING OF TWC CARDS.» *

. WILL BE LISTED AT THE TOP OF EACH *

T PAGE OF THE LISTED RESULTS. %

*x

*

x

*

*

LK B BE BF B BE R B B B 2N B

AEE AR AR RF IR RERR AR eh bk Rk Rk kk kb kK kR Rk kR Rk kR R FX AR ER XK AR A ERK

FORMAT = (114)e NUMBER OF CARDS IS 1

DATA ARE ENTERED EY SUBROUTINE SOP,

*

*

* IN ADDITION TO THE ABOVE TITLE ADDITIONAL DESCRIPTIVE

* INFORMATION MAY BE INCLUDED TO DESCRIBE THE CASE IN MORE
* DETAIL., THIS INFORMATION WILL APPEAR ONLY ONCE, IN THE
* LISTING OF THE INPUT DATA AND MAY BE ENTERED OR DELETED
* DEPEND ING UFON THE CONTRCL WORD OPTION ENTERED BY THE

* FOLLOWING ITEM.

x

x

# 3o ese KTITLE = O DO NCT ENTER ADDITIONAL INFCRMATION
* ° DESCRIBING THE CASE.

*

* =1 ENTER KTITLE ADDITIONAL CARDS

3 co e DESCRIEBING THE CASE.

*

*

*

*

*

FERE KSR EER XXX E S SRR AR AR kR K kAR kkkEhkhkkhkkkhkkkkkk kR kxrREE

4¢ eoe LOGIC ITEM *%%k NC DATA %x%xx%
IF ADDITIONAL INFORMATICN IS TO BE
ENTERED (KTITLE LARGER THAN ZERO)
. ENTER THE FOLLOWING ITEMs, OTHERWISE
s (KTITLE = 0) OMIT THIS ITEM,

[ K R B K Y BF B

EEERE KRR IR FER SRR E R R R AR E R R R KRR KRR AR KRR KRR KRR F R TRk EEE
*
REPEAT THE FOLLCYWING ITEM FCR K = 1se0ss KTITLE,

PO K IR N NE BE NSRRI BE R K N A 3R K IR N R SR B B BE N N NN N RN

*

*

X Se eeos TITLE ADDITIONAL INFORMATION DESCRIBING
FASTOP - SOP
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ITEM DATA DESCFIFTION

% es e THE CASE. *
* *
* FORMAT = (18A4). NUMBER OF CARDS IS KTITLE. *
* *
* DATA ARE ENTERED BY SUBROUTINE SOP. *
E *
REEXEREERRER R AR R TR PR FER AR kR E ARk ek xRk kR kT kR kR kR kR Rk kkk
* *
% 3
* ALL CLUE VALUES INCLUDING ZERQS MAY BE ENTERED 1IF THE *
x* UWSER SO DESIRES, IF THIS APPROACH IS TAKEN A CARD *
* CONTAINING ONLY ZERCES SHCULD NOT BE INCLUDED AS DATA. *
* IF THE USER WISHES TO MINIMIZE THE AMOUNT OF DATAs HE %
% MAY ENTER ONLY NON-7ZERO CLUE VALUES ACCORDING TO THE *
E PROCEDURE DISCUSSED IN °*CCNTRCL WORD CPTION® SECTION. *
% REGARDLESS OF wHICH APPROACH IS TAKEN THE LAST NON-ZERO *
* VALUE ON THE LAST CARD MUST BE PRECEDED BY A NEGATIVE *
* SICNo *
3 *
* He eve KLUEL( 1) = DO NOT ENTER LOAD ANALYSIS MODULE. *
L . = 1 ENTER LOAD ANALYSIS MODULE. *
* . KLUE( 2) = DO NCT ENTER STRENGTH ANALYSIS *
* ° MODULE » *
* . = ENTER STRENGTH ANALYSIS MODULE. *
* . *
* . KLUE( 3) = IFf KLUE(2) = 2, STIFFNESS MATRIX *
* ° WILL BE CALCULATED FOR VIBRATION *
* . MODE ANALYSIS. *
* . IF KLUE(2) = 2, FLEXIBILITY MATRIX *
* . wILL BE CALCULATED FOR VIBRATION *
* . MODE ANALYSIS. *
* ° *
* ° NOTE IF KLUE(2) = 0, NEITHER THE *
* ® STIFFNESS NOR FLEXIBILITY MATRIX *
* ° CAN BE OBTAINED., HOWEVER 1IF *
* . KLUE(2) = 0, THE PROGRAM REQUIRES *
* o THAT KLUE(3) = 0. *
* . *
* ° KLUE( 4) = DUMMY VARIABLES. *
* . *
%x ° KLUE( 5) = DO NCT FERFCRM TRANSFORMAT ION *
* . ANALYSIS. *
* . = PERFORM TRANSFORMATION ANALYSIS. %
* . REQUIRED IF KLUE{1) = 1 OR IF *
* . KLUE{({3) = 3» *
* . *
* - KLLVE( 6) = DO NCT FERFCRM STRENGTH 3
* * OPTIMI ZATICN. %
* . = 6 PERFORM STRENGTH OPT IMIZATION. *
* ° *
x* . KLUE( 7) = 0 DUNMMY VAR] AEBLE, *
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ITEM

DATA

KLLE( 8)

KLUE(C 9)

KLUE(10)

KLLE(11)

KLUE(12)

KLUE(13)

KLUVE(14)

KLUE(1S)

KLUE(1€)

KLUE(17)

KLLCE(18)

KLVE(19)

10

12

13

DESCRIPTION

RESULTS ARE NOT TO BE INCLUDED IN A
REPDORT .«

RESULTS ARE TO BE INCLUDED IN A
REPORT o

THE RESULTS ARE LISTED IN A FORMAT
SUITABLE FOR A REPCRTs THAT 1ISs AN
E1GHT AND DNE HALF BY ELEVEN PAPER.

DO NOT LIST LABELS OF FILES
GENERATED BY DSIO AND FSIO (DISK
AND FORTRAN SEQUENTIAL
INPUT/0UTPUT ),

LIST LAEELS OF FILES GENERATED BY
DSIC AND FSIO (DISK AND FORTRAN
SEQUENTIAL INPUT/0uTPuT)e PROVIDES
A RECORD OF PERMANENT FILES THAT
ARE BEING SAVED AT THE END OF THIS
RUNo

DO NOT LIST MESSAGES WPON ENTERING
AND LEAVING SUBROUTINES.

LIST MESSAGES UPON ENTERING AND
LEAVING SUEROUTINES.,

DO NOT LIST MAIN HEADING.

LIST MAIN HEADING ENTERED AS CARD
DATA ANC CONSISTING OF TwO CARDS.
DO NOT LIST SUBHEADING IN EACH
ANALYSIS MODULE.

LIST SUBHEADING ENTERED AS CARD
DATA ANC CONSISTING OF ONE CARD.,
DO NOT LIST INTERMEDIATE LABEL
INFORMATION.

LIST INTERMEDIATE LABEL
INFORMATION. REQUIRED FOR
DEBUGGING ONLY.

DO NCT LIST COMPUTER TIMESe.

LIST CCMPUTER TIMES AT INTERVALS
DURING PROGRAM EXECUTION.,

DUMNMY CFTION.

DUMMY CPTION.

DUMMY CFTION.

DUMMY CFTICN.

DUMMY CFPTION.

FASTOP - SCP
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ITEM DATA DESCRIPTION

* ° KLUE(20) 0 DUMMY CFTION,.

® .

x . KLUE(21) 0 DUMMY CPTIONe.

* .

% . KLUE(22) 0 DUMMY CFTION,

* °

x . KLUE(23) 0 DUMMY CPTION.

* .

% . KLUE(24) v} DUMMY OPTION.

* .

x . KLUE(2%) 0 DUMMY CFTION.

* .

E . KLUE(26) 4] CANTILEVER WING VIBRATION ANALYSIS
x . TO BE PERFORMED IN FOP (AVAM).

¥ .

® . = 26 FREE FREE WING VIBRATION ANALYSIS
* X TO BE PERFORMED IN FOP (AVAM).

*x

* FORMAT = (1014)., NWMBER CF CARDS IS 3 DR LESS DEPENDING
* ON THE NUMBER CF CCNTRCL CFTIONS ENTERED AS DATA.

L

* DATA ARE ENTERED BY SUBROUTINE SOP THROUGH THE

x SUBROUTINE CLUES,

*

FAREEEEE KR E SRR R R R AR AR AR ER Kk Rk kkkkdkEhxkExkhkk kbR bk ek bRk ke kkkkk

THE FCLLOWING ITEM FROVIDES THE PROGRAM WITH THE FILE
NUMBERS OF DATA SAVED FROM A PREVIOUS RJN ON MULTI-FILE
UNIT 17 AND REQUIRED FCR EXECUTION OF THE CURRENT RUN.
TO OBTAIN THIS INFORMATION THE USER WILL REFER TO A
SUMMARY TABLE AT THE END OF THE RUN IN WHICH THE
REQUIRED FILES WERE GENERATED. THIS TABLE INDICATES THE
FILE NUMBER OF EACH DATA SET THAT HAS BEEN SAVED. NOTE
THAT FCR THE FIRST RUNs, THIS DATA ITEM WwILL BE SET TO
ZERD. (TWO ELANK CARDS).

USE APPRCPRIATE VALUE FOR THE FILE NUMBER IFf INFORMATION
HAS BEEN GENERATED AND STORED ON UNIT 17 OTHERWISE
ENTER ZERO FOR THE FILE NUMBER.

Te ees JFILES( 1) FILE NUMBER FOR RETRIEVING GENERAL
. TYPE INFORMATION (GEOMETRY, PANEL
. AREAS) FOR SUBSONIC FLOW ANALYSIS,
) DATA NAME IS JGGEOl.

LR B 2R BB K R BF SK N BE B BE BE SR NE BN B BF N OB NE EE I K R IR BE BR AN BE BF RF SR R NR RPN SN BRI O I N

LR SR BE B BN B AR BE BN NE BE NN ONE R NE B BK 2 BN N BE NE BE Y RE

° JFILES( 2) FILE NUMBER FOR RETRIEVING THE

° AERODYNAMIC GRID GEOMETRY FOR

. SUBSCONIC FLQW ANALYSIS. DATA NAME
. IS JAGEC1.,
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ITEM

DATA

JFILES( 3)

JFILES( 4)

JFILES( 5)

JFILES( 6)

JFILES( 7)

JFILES( 8)

JFILES( 9)

JFILES(10)

JFILES(11)

JFILES{(12)

JFILES(13)

DESCRIFTION

FIRST FILE NUMBER OF A GROUP OF
FILES FOR RETRIEVING THE
RIGID-SURFACE SYMMETRIC AND/OR
ANTISYMMETRIC AEROOYNAMIC INFLUENCE
COEFFICIENT MATRICES (AERODYNAMICS
GRID) FOR A NUMBER OF MACH NUMBERS
AND UNIT PRESSURES AND FOR SUBSONIC
FLOW ANALYSISe. DATA NAME IS
JARAILl.

DUMMY FILE.

FILE NUMBEFR FOR RETRIEVING GENERAL
TYPE INFORMATION (GEOMETRYe., PANEL
AREAS) FOR SUPERSONIC FLOW
ANALYSIS. DATA NAME IS JGGEQOZ2.

FILE NUMBER FOR RETRIEVING THE
AERODYNAMIC GRID GEOMETRY FOR
SUPERSCNIC FLOW ANALYSIS. DATA
NAME IS JAGEQ2.

FIRST FILE NUMBER OF A GROUP OF
FILES FCR RETRIEVING THE
RIGID-SURFACE SYMMETRIC AND/OR
ANTISYMMETRIC AERODYNAMIC INFLUENCE
COEFFICIENT MATRICES (AERODYNAMICS
GRID) FCR A NUMBER OF MACH NUMBERS
AND UNIT PRESSURES AND FOR
SUPERSONIC FLOW ANALYSIS. DATA
NAME IS JARAIZ2.

DUMMY FILE .
DUMMY FILE.

FILE NUMBEFR FOR RETRIEVING THE
TRANSFORMATION MATRIX FROM THE
AERODYNAMICS TO THE STRUCTURES
GRIDe DATA NAME IS JATRAN.

FILE NUMBEFR FOR RETRIEVING PANEL
AERODYNAMIC LOADS IN THE STRUCTURES
GR1D. DATA NAME 1S JSAPL.

FILE NUMBER FOR RETRIEVING THE
WEIGHTS GRID GEOMETRY., DATA NAME
IS JwGECM.

FILE NUMBEFR FOR RETRIEVING THE
TRANSFORMATION MATRIX FROM THE
WEIGHTS TO THE STRUCTURES GRID.
FASTOP - SCP
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ITEM DATA DESCRIFTION

FORMAT = (10I4)s NUMBER OF CARDS 1S5 2.

DATA ARE ENTERED BY SUBRCUTINE SOP.

* . DATA NAME IS JUWTRAN. *
* . JFILES(14) FILE NUMBER FOR RETRIEVING PANEL *
* . INERTIAL LCADOS IN THE STRUCTURES *
* ° GRIDe DATA NAME IS JSIPL. *
x . *
* ° JFILES{15) FILE NUMBER FOR RETRIEVING TOTAL *
* . PANEL LCADS IN THE STRUCTURES GRID. *
* . DATA NAME 1S JSTPL. *
* ° *
* . JFILES(18) FILE NUMBER FOR RETRIEVING THE *®
* ° ODYNAMICS GRID GEOMETRY, DATA NAME *
* ° IS JDGECM, %
* . JFILES(17) FILE NUMBER FOR RETRIEVING THE L
* . TRANSFORMATION MATRIX FROM THE *
* . DYNAMICS TO THE STRUCTURES GRID, *
* ° DATA NAME IS JDTRAN. *
* . x
* . JFILES(18) DUMMY FILE. *
* . *
* . JFILES(19) LAST FILE NWMBER ON THE INPWT TAPE *
x . INDICATING TOTAL NUMBER OF FILES. *
*x se e DATA NAME IS JLDATA. x
* *
* *
* *x
x *
* *x

&

AkKREKEEEE XS R RE BRI R BR R TR AR AR AR ERREE R E R R R ERE R R R KRS
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ITEM DATA DESCRIFTION

#***#*****##****#t**t#**#**t#**#*#****t*ttt*****tt##tt*t#*#t#t**t

ALAM - AUTOMATED LOAD ANALYSIS MODULE

* % NN

I. PREPARATICN OF CARD DATA

CARD INPUT DATA MUST ALWAYS BE ENTERED FOR THE MAIN
PROGRAM., REMAINING DATA WILL DEPEND UPON THE OPTIONS THE
USER IS EXERCISING.

'SR BE BE RN R NE BE BE K BE BN

P e P T T TE TR S E S PSSR RS F 2 2 2 S RS2 R 22 S22 b b bt 2t

THE LCAD ANALYSIS FROGRAM IS SUBDIVIDED INTO A NUMBER OF
GROLPS TC PERFORM PARTIAL OR COMPLETE LOAD ANALYSES. TKHE
ANALYSES INCLUDE PANEL INERTIAL AND AERODYNAMIC LOADS
(SUBSONIC OR SAPERSONIC) AND COMBINATION OF THE INERTIAL
ANC AERODYNAMIC LOADS TC PRCVIDE A TOTAL PANEL
DISTRIBUTICN,

LR BE B BN BN BE N

PUpe e P E I P X PR RIS 2 PR 22 SIS S 2 A2 2 S L Sl Lt

FYCIE SR SR BE B NCRE BE R B N B BE NE N B B

1« o0e LACC IDENTIFIES THE BEGINNING CF THE
° CARD INPUT DATA TO THE AUTOMATED
° LDAD ANALYSIS MODULE (ALAM). MUST
es e BE ENTERED AS SHOWN,

USED WITHIN THE PROGRAM TO GENERATE THE PERTINENT TITLE
AND REFERENCE FAGE NUMBER APPEARING IN THE TABLE OF
CONTENTS AT THE END OF EACH EXECUTION. REMAINING
COLUMNS (FIVE TC SEVENTY TwC) MAY BE USED FOR ANY
DESCRIPTIVE INFORMATION THE USER WISHES YO INCLUDE.

FORMAT = (1A4). NUMBER OF CARDS 1S 1.

DATA ARE ENTERED EY SUBROUTINE ALAM AND SUBROUTINE LDB
WHERE IT IS PASSED TO SUBROUTINE DTABLE TO GENERATE THE
PROPER HEACING FOR THE TABLE OF CONTENTS.

% % S o W W A I RN RN KN RN N

####******#t**#t***###***t*****t*t**t*t*t*****t*##t*###**#t#*#**
*

x

* ENTER (SIXTEEN WCRDS PEF CARD)

MR EEE RS JE I ST I S S N S R Y N R B S B K BE A

FASTOP = SOP = ALAM
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ITEM DATA DESCRIPTION

= FOR THE FOLLOWING ITEM FOR L=1se9s2160 *
* *
% 2e ooe TSHLI(L) SUBTITLE CONSISTING OF CONE CARD. *
x *
* WILL BE LISTED AFTER THE MAIN TITLE AT THE TOP OF EACH *
* PAGE OF THE LISTED RESULTS AND wILL BE WwSED TO DEFINE *
* THE TYPE OF LOAD ANALYSIS BEING PERFORMED. THE SUBTITLE *x
* IS INCREASED TO EIGHTEEN WORDS WITHIN THE PROGRAMS WHERE *
* THE LAST TuC WCORDS ARE USEC TO IDENTIFY THE PROGRAM FROM *
* WHICH RESULTS ARE LISTED. *
* *
* FORMAT = (16A4}). NUMBER CF CARDS IS 1. *
x *
* DATA ARE ENTERED BY THE SUBROUTINE ALAM, *
* *
Rk AL REAER R R E SRR F R kR AR kR KRk kR kR E RNk R BT Rk kKRR Rk Rk kR kkkkkkEk R
* *
x *
* ALL CLUE VALUES INCLUDING ZEROS MAY BE ENTERED IF THE *
*® USER SC DESIRES., IF THIS APPRCACH IS TAKEN A CARD *
x CONTAINING ONLY ZERDES SHOULD NOT BE INCLUDED AS DATA. *
*x IF THE USER WISHES TO MINIMIZE THE AMOUNT OF DATA, HE *
® MAY ENTER ONANLY NON-ZERO CLVE VALUVES ACCORDING TO THE *
* PROCEDURE DISCUSSED IN *CONTROL WORD OPTION® SECTION. *
*x REGARDLESS OF WHICH APPROACH IS TAKEN THE LAST NON-ZERO *
3 VALUE ON THE LAST CARD MUST BE PRECEDED BY A NEGATIVE *
SIGNe 3
* *
¥ 36 eeoe KLUEL( 1) = DO NOT FERFORM SUBSONIC FLOW &®
* 'y ANALYSIS,. *
* ° PERFORM SUBSONIC FLOW ANALYSIS. *
x . *
* . KLUEL( 2) = DO NCT PERFCRM SUYPERSONIC FLOW *
x . ANALYSIS. x
* . PERFCRNM SUPERSONIC FLOW ANALYSIS. *
* . *
KLUEL( 3) = FIXED VARIABLE, EQUAL TC ZEERD., *
* ° %
% ° KLUEL( 4) DO NOT CALCULATE AERODYNAMIC LOADS *
* ° IN AERODYNAMICS GRI1ID. x
* N CALCULATE AERODYNAMIC LOADS IN *
* ° AERDDYNAMICS GRID. L
* ° *
* . KLUELC 5) = INCLUDE DISTRIBUTED MASS PROPERTIES x
* ° ONLY e *
* . = INCLUDE DISTRIBUTED AND *
* . CONCENTRATED MASS PROPERTIES. *
% ° *
* ° KLUEL( €) = DO NCT FUNCH ON CARDS THE GEOMETRY *
% ° DESCRIBING THE AERODYNAMIC SURFACE. *
* . 6 PUNCH ON CARDS THE GEOMETRY 3
* ° DESCRIBING THE AERODYNAMIC SURFACE. *

FASTOF - SOP - ALAM
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PR Y EEEEEEREERE I I I I I N S SN B A R N N N S N S AR A N N N A R B AR B AR ALK O L B B O A

ITEM

e & ¢ & o o o

DATA

KLUEL( 7)

KLWEL( 8)

KLVEL ( S)

KLUEL(10)

KLUEL(11)

KLUEL(12)

KLUEL(12)

KLUEL(14)

KLUEL(18)

(=]

10

11

12

14

DESCRIFTION

FIXED VARIABLE, EQUAL TO ZERO.

FIXED VARIABLE, EQuAL TC ZERO»

DO NOT INCLUDE CAMBER ANGLES.
INCLUDE CAMEER ANGLES.

THERE WILL BE NO SCALAR (EMFIRICAL)
CORRECTION FACTORS TO THE SPECIFIED
wING AND CONTROL SuRFACE ANGLE QF
ATTACK DISTRIBUTION {(CORRECTION
FACTOR = 1.,0) AND THERE WILL BE NO
ADDITIVE ANGLE OF ATTACK
CORRECTIONS TO THESE DISTRIBUTIONS.
SOME OF ALL OF THE CORRECTICN
FACTORS WILL BE SUPPLIED BY THE
USER.

CALCULATE THE Z FORCE COMPCONENTS
FOR DISTRIBUTED MASSES AND Z FORCE
AND Y MCMENT COMPONENTS FOR
CONCENTFRATED MASSES If INCLUDED
(KLUEL(S) = 5) IN THE WEIGHTS GRID.
CALCULATE THE Xs» Ys Z FORCE
COMFONENTS FOR DISTRIBUTED MASSES
AND Xo Ys Z FORCE AND MOMENT
COMECNENTS FOR CONCENTRATED MASSES
IF INCLUDED (KLUEL(S) = 5) IN THE
WEIGHTS GRIDo

DO NCT CALCULATE INERTIAL LGADS IN
THE WEIGHTS GRID.

CALCULATE INERTIAL LOADS IN THE
WEIGHTS GRID.

FIXED VARIAELE, EQUAL TO ZEROU.

DG NOT CALCULATE NOR STCRE ON UNIT
17 THE SYMMETRIC RIGID-SURFACE
AERODYNAMIC - INFLUENCE -
COEFFICIENT MATRIX FOR EACH MACH
NUMBER AND WNIT DYNAMIC PRESSVRE.
CALCULATE AND STORE ON UNIT 17 THE
SYMMETRIC RIGID-SURFACE AERODYNAMIC
= INFLUENCE - COEFFICIENT MATRIX
FOR EACH MACH NUMBER AND UNIT
DYNAMIC PRESSURE.

DO NOT CALCULATE NOR STCRE ON UNIT
17 THE ANTISYMMETRIC RIGID-SURFACE
AERCDYNAMIC = INFLUENCE -
COEFFICIENT MATRIX FOR EACH MACH

FASTOP - SOP - ALAM
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ITEM DATA DESCRIFTION

* . NUMBER AND UNIT DYNAMIC PRESSURE. *
* . = 15 CALCGULATE AND STORE ON UNIT 17 THE *
* . ANTISYMMETRIC RIGID-SURFACE x
* . AERODYNAMIC - INFLUENCE - x
* . COEFFICIENT MATRIX FOR EACH MACH *
* . NUMBER AND UNIT DYNAMIC PRESSURE. X
* ° KLUEL(16) = 0 FIXED VARIABLEs, EQUAL TO ZERG. *
* P E
x . KLUEL(17) AT THE TIME OF CALCULATION DO NOT *x
* ® LIST SYMMETRIC AND/OR ANTISYMMETRIC x*
x ° RIGID-SURFACE AERDDYNAMIC INFLUENCE *
* . COEFFICIENT MATRICES. *
* . = 17 AT THE TIME 0OF CALCULATION LIST *
* ° SYMMETRIC AND/OR ANTISYMMETRIC *
* ° RIGID-SURFACE AERODYNAMIC INFLUENCE *
x ° COEFFICIENT MATRICES . *
* . *x
x . KLUEL(18) 0 FIXED VARI AELE, EQUAL TO ZERO. *
* . *
* ® KLUEL(19) = 19 FIXED VARIABLE. ¥
* ° %*
* » KLUEL(20) = O DO NOT CALCULATE INERTIAL LDOADS 1IN *
* . THE STRVCTURES GRIDe KLUVEL{(20) = 0 *
* . IF KLUEL(12) = 0. *
* . = 20 CALCULATE THE INEFTIAL LOADS IN THE *
] ™ STRUCTURES GRIDe *
& . *
* . KLUEL(21) DO NCT CALCULATE AERODYNAMIC LOADS ®
*® . IN THE STRUCTURES GRID. KLUEL(21) = *
x . 0 IF KLUEL(4) = 0o, *
* . = 21 CALCULATE AERODYNAMIC LOADS IN THE *
* . STRUCTURES GRID. *
* ° *
* .  KLUEL(22) 0 DO NOT CALCULATE TOTAL LOADS IN THE *
* . STRUCTURES GRID. *
% ° = 22 CALCULATE TOTAL LOCADS IN THE *x
* K] STRUCTURES GRIDe *
* *x
* FORMAT = (10I4). NUMBER COF CAFDS 1S 3 OR LESS DEPENDING *
* UPON THE CCNTRCL WORD OPTICNS ENTERED AS DATA. *
% *
* DATA ARE ENTERED BY THE SUBRCUTINE ALAM THROUGH THE *
* SUBROUTINE CLUES. *
* *
Rk kR Rk kR Rk ek ko kR kk kR kkkkkkk Rk k kR kkkr kg kxR kR kR pkkk
* *
* *
x Ae AERODYNAMIC INFLVENCE COEFFICIENTS FOR SUBSONIC FLOW %
X = emmamaa a0 s - W = —meme K
* *
SR kEX I REFE RGN e b hkkk dokkkkkkkkokkkkkk kb kR gk hRkkkkk ke

FASTOP - SCP - ALAM
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ITEM DATA DESCRIPTION

4¢ oee LOGIC ITEM *x%x NO DATA %x*x%

IF SUBSCONIC FLOW ANALYSIS 1S5 TO BE PERFORMED (KLUEL(1) =
1)» ENTER THE FOLLOWING SEVEN ITEMS, OTHERWISE
(KLUEL (1) = 0) GCMIT THESE ITEMS,

IF IN AODITICN TO SUBSONIC FLOW A SUPERSONIC FLOW
ANALYSIS IS TG BE PERFORMED (KLUEL(2) = 2)s THE SURFACE
GEOMETRY MUST BE IDENTICAL FCR BOTH AERODYNAMIC MODELS.

CER K R BE SR K IR BN AR B

RERREERE R EER IR AR A KRS RN B R E R AR KRR E KRR KRRk TSRS X kAR KT

Se eses LAOIL IDENTIFIES THE BEGINNING OF THE
. CARD INPUT DATA TO THE AERODYNAMIC
. INFLVENCE COEFFICIENTS FOR SUBSONIC
° FLOW SUBMODULEs IN THE AUTOMATED
° LOAD ANALYSIS MODULE (ALAM). MUST
es e BEE ENTERED AS SHOWN.

LSED WITHIN THE PROGRAM TO GENERATE THE PERTINENT TITLE
AND PAGE NUMBER APPEARING IN THE TABLE OF CONTENTS AT
THE END OF EACH EXECUTICON, REMAINING COLUMNS {(FIVE TO
SEVENTY TwQ) MAY BE USED FCR ANY DESCRIPTIVE INFORMATION
THE USER WISHES TO INCLUDE.

00000000]
23456785(

FORMAT = (1A4). NUMBER OF CARDS IS 1.

DATA ARE ENTERED BY SUBROUTINE L1 AND SUBROVUTINE LDB
WHERE IT IS PASSED TO SUBROUTINE DTABLE 7O GENERATE THE
PROPER HEADING FOR THE TABLE OF CONTENTS,

K BE BE SR N BE BE R NE K BL NE S NE OBE BE R NE R ONE BE R B NN B

AR R AR R R R R E KRR R E R AR R Rk Rk n kR kR kB kkkEE

PR I EE NI I IR NECNE N RN PR SRR R B SRR IR RR N B NE R N BE B R IR R R AR R E IR BL R BE IR R IR R

x

X 6o see NUMAN== € NUMBER OF MACH NUMBERS.,

* .

* . NSA < 6 NUMBER CF SPANWISE AREAS ON THE
* . SURFACE .

* . =2 IF SUPERSONIC FLOW ANALYSIS

* . (KLUEL(2) = 2) IS ALSO TO BE

* . PERFORMED.

x °

* . ITOT =< 150 NUMBER CF PANELS ON THE SURFACE .
* R = 100 IF SUPERSONIC FLOW ANALYSIS

* . (KLUEL{2) = 2) IS ALSO TO BE

FASTOP = SOP =~ ALAM
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ITEM DATA DESCRIPTION

0o PERFORMED»

SEE FIGULRE 1B

FORMAT = (3I4)e NUMBER DF CARDS IS 1.

DATA ARE ENTERED BY SUBROUTINE L1,

* % H R HH %

kg kk Rk bk kb kb k kb kR bk ke kb kkkkkkk kR Rk Rk ek kR kEE

7e¢ eee R RADIUS OF FUSELAGEs IN. F{
° IF THE FUSELAGE IS5 NOT TO BE
. INCLUDEDs LET R = 0001+ WHEN
. SUPERSONIC LOADS ARE ALSO YO BE
. INCLUDED THEN R = 0,001,

eee S SEMISPANs 1IN

L)Y

L B R R N K N N NE NY SR K B OER BN OB BE N K B N NN N N R B AR R K IR BN NE NE N BN NE NE BE NE 2R SR Y

SEE FIGURE 1A,

FORMAT = (2E12+4) NUMBER OF CARDS IS 1.

DATA ARE ENTERED BY SUBRCUTINE L1l

L R B K L L B B B B BE 2 BE BE BR 4

REER AR EE T EE R R R KRR AR R R KRGS R ER R AR E R E R R ER¥

ENTER (FOUR VALUES OR LESS PER CARD) AND
REPEAT THE FCLLOWING ITEM FOR I=1,se09NUMAN,

8¢ oo0e AMACH(I) MACH NUMBER.

[ i

FORMAT = (4E12.4). NUMBER OF CARDS IS (NUMAN-1)/4 ¢1,
DATA ARE ENTERED BY SLBROUTINE Ll

AEARKERR KKK KRR R R RE SRR KRR KR E R XS R E R F R Rk R Rk kR F Rk kb kR kR kE¥

REPEAT THE FOLLCWING ITEM FOR I= lsesesNSAe

[ 2K I BE R BE BE NE BE N BN NE R BN B N B S K B N N N B B A

Ge ooe OMEG(I) LEADING EDGE SWEEP ANGLE FOR THE 9
. I'TH SPANWISE AREA, STARTING I
. INBOARC s DEGe
[
s  DYICI) WIDTH FOR THE I*TH SPANWISE AREA

STARTING INBOARD, IN.

P *
e AD(I) CHORDWISE LEADING EDGE AI*
. DISCONTINUITY FOR THE I*TH SPANWISE +
. AREA, IN. PLUS IF THE LEADING EDGE *
. OF AN OUTBOARD AREA IS AFT OF THE *

FASTOP - SOP - ALAM
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ITEM

LR B K BE K B BE BE R BN K B NN BE g
.

ko sk dkoakok ok ok ok ke Rk ok okok ok ko ok ko sk ok ok kol ok ok 0k K ok ok R ki ok e ok sk ko sk kool ok ek

lo. o8

¢ © & & 8 6 B o

[

LR AR AR IR NE BE BE NS N N AR R K BN IR B AR NP OBE BE BN NE SR BF NE IR N OEE N W WK BRI

AND PERCH2(1),

NCPL1I(I),
1E.

DATA

AE(I)

SEE FIGURE 1B.
FORMAT = (4E12.4).

DATA ARE ENTERED BY SUBRQOUTINE Lle.

THE CHORCWISE STRIPS, DEPENDENT ON VARTABLES PERCH1{I)
ARE DEFINED IN FIGURE 1Ds THESE TwO
LIMITS WwILL PRCVIDE A MAXIMUM CF THREE CHORDWISE STRIPS
wHERE THE AFT LIMIT OF THE THIRD CHORDWISE STRIP IS THE
SURFACE TRAILING EDGE.

THE SPANWISE STRIPS, DEPENDENT ON VARIABLE NSPNL(I)s ARE
DEF INED IN FIGURE 1C(.

THE CHORCWISE DIVISICNSs DEPENDENT ON VARIABLES
NCPL2{(I), AND NCPFL3(1), ARE DEFINED IN FIGURE

REPEAT THE FOLLCWING ITEM FOR I= 1seeeosNSA,

PERCH1 (1)

PERCKH2(I)

NSPNL(I) < 10

NCPLI1(I) < 7

NCPL2(I) £ 7

DESCRIFTION

ADJACENT INBOARD AREA. MUST BE ZERO
IF KLUEL(2) = 2.

CHORDWISE TRAILING EDGE ESI
DISCONTINUITY FOR THE I*TH SPANWISE
AREA, INe. PCSITIVE IFf THE TRAILING

EDGE OF AN OUTBOARD AREA IS AFT OF

THE ADJACENT INBOARO AREA. MUST BE

ZERD IF KLUEL(2) = 2.

NUMBER OF CARDS IS NSA.

AFT LIMIT OF THE FIRST CHORODWISE
STRIP IN THE I°*TH SPANWISE AREA
STARTING INBOARD. PERCENT CKORD.

AFT LIMIT OF THE SECOND CHORODWISE
STRIP IN THE I*TH SPANWISE AREA,
PERCENT CHDRDe

LB B CBE BN BE N BE NE BE NN R NE NE N AN AR RRE NE N N RN ONE A R S ORE N CEE SR AR R R NE N R N N AR K A N A

$S
NUMBER CF SFPANWISE STRIPS IN THE NI
I*'TH SPANWISE AREA.

NUMBER OF CHOROWISE DIVISIONS 1IN
THE FIRST CHORDWISE STRIP AND THE
I*TH SPANwWISE AREA.

NUMBER OF CHORDWISE DIVISICNS IN
THE SECOND CHORDWISE STRIP AND THE

FASTOP - SCP - ALAM
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I1TEM DATA DESCRIPTION

. I*TH SPANWISE AREA.

. cp
« NCPL3(I)== 7 NUMBER OF CHORDWISE DIVISIONS IN

. THE THIRD CHORDWISE STRIP AND THE 21
ces I*TH SPANWISE AREA.

THE CHORDWISE PANELS ARE NUMBERED STARTING FROM THE TIP
LEADING EDGE NMNCVING AFTe AS INDICATED, EACH CHORD&ISE
STRIP MAY CCNTAIN UP TO SEVEN PANELS BUT THE TOTAL
NUMBER OF PANELS IN THE FORE-AFT DIRECTION MUST NOT
EXCEED SIXTEENs, THAT IS, NCPLI(I) + NCPL2(I) 4+ NCPL3(I)
SHOULD BE EQUAL TO OR LESS THAN SIXTEEN.

NOTEO IF IN THE I°TH SPANWISE AREA THERE IS ONLY ONE
CHOROWISE STRIP WITH 6 CHCROWISE DIVISIONS AND 5
SPANWISE STRIPS, THEN DATA WOULD BE

100.0 100.C < 6 0 (¢

FORMAT = (2F6.2,414), NUMBER OF CARDS 1S NSA.

DATA ARE ENTEREO BY SUBROUTINE L1

EIE IR R AR BECNE BRI 2 R N N ONE SR EE R R R B

I F P P XS R R EE S S SR E RIS RS S LS 22222232222 22 SR 2t SR kS 2

PEFS I I NN R N RN AR R SPTNE N R SR R S N IR IR B AR N K A R N IR R N

*

*

ENTER (FOUR VALUES CR LESS PER CARD) AND

* REPEAT THE FOLLOWING ITEM FOR I = 1seeessNSAL = NSA+1\\

*

*¥ 11e see CORDI(I) CHORLC FGOR I*TH SPANWISE AREA CI

% . BEGINNING WITH INBUOARD CHOROD OF

* . FIRST SPANWISE AREA AND ENDING WITH

x » OUTBLCARD CHORD OF LAST SPANWISE

* se e AREAs 1IN

*

* SEE FIGURE 18.

*

* FORMAY = (4E12.4). NUMBER OF CARDS 1S (NSA1-1)/4 + 1.

*

x DATA ARE ENTERED BY SUBROUTINE Ll

*

EEREREAR KRR R I N R AR IR R ARk Rk AR SRk AR E AR XA R R KRR AR R Rk TR & &
*
*

Bs AERCDYNAMIC INFLUENCE COEFFICIENTS FOR SUPERSONIC FLOw*

.......... ———————
x
e ok ok 3 ik ok o ok ok ok ook ok ok akak ok R 3ok ook ok ok ok ok ok ok ok ok s ok sk Rk ok ook ok ook B ol ko ok ok ok Kk ok ok ok ki ok

* % % B *
|
t
|
]
|
]
|
1
|
[
|
'
[
|
1
|
|
)
[
]
[
|
|
[
1
|
]
|
|
|
\
[
!
[
[}
|
|
)
|
i
[}

12e eee LOGIC ITEM **x% NO DATA #**%

IF SUPERSONIC FLOw ANALYSIS IS TO BE PERFORMED (KLUEL(2)
= 2) ENTER FCLLOWING SEVEN ITEVS, OTHERWISE (KLUEL(2) =

LR B B BE N 4
L B R Y N

FASTOP - SOP - ALAM
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ITEM DATA DESCRIPTION

* 0) OMIT THESE ITEMS. *
* *
BRRkk R KRR Rk KRRk R Rk Rk Rk Rk Rkk kR Rk ke kR k kR kR &

*

* 13s ess LAC2 IDENTIFIES THE BEGINNING OF THE

* . CARD INFUT DATA TO THE AERCODYNAMIC

*x . INFLUENCE CCEFFICIENTS FOR

* . SUPERSCNIC FLOW SUBMODULEs IN THE

* . AUTOMATED LOAD ANALYSIS MODULE

* PRPE (ALAM) ¢ MUST BE ENTERED AS SHOWN.

*

x USED WITHIN THE PRCGRAM TO GENERATE THE PERTINENT TITLE
* ANC PAGE NVLMBER APPEARING IN THE TABLE OF CONTENTS AT

X THE END COF EACH EXECUTION. REMAINING COLUMNS (FIVE TO
* SEVENTY TwO) NMAY BE USED FCR ANY DESCRIPTIVE INFORMATION
* THE USER WISHES TO INCLUDE.

*

FOPMAT = (1A4)., NWMBER OF CAFCS IS 1.

DATA ARE ENTERED BY SUBROUTINE L2 AND SYBROVTINE LDB
WHERE 1T IS PASSED TO SUBROUTINE OTABLE TO GENERATE THE
PROPER HEACING FOR THE TAEBLE OF CONTENTS.

IR

KEKKEKRREE R IR R P AR R R AR R kR R AR R AR AR R E TR R KRRk kR kR EE

14+ eee NUMANZ & NUMBEK OF MACH NUMBERS e NM
. NSAZL 2 NUMBER OF SPANWISE AREAS ON THE N
. SURFACE « sa
ees 1TOTL 100 NUMBER CF PANELS ON THE SURFACE. IT

SEE FIGURE 1B

FORMAT = (3214), NUMBER OF CARDS IS le

DATA ARE ENTEREC PY SUBROUTINE L2.

LR BE R B R B AE R I R R B B

FRKEKRFRE AN R IR RERF SRR TNk R F A TR A kR Rk TR Rk kR Rk kR KK KRRk X
*

PR Y EE E EE R E NI I S I N I SN B N N R Y R BRI B A R AE BE N N L Y N R

¥ 15¢ e9e R FADIUS OF FUSELAGEs IN. F{
* . FOR SUPERSCAIC FLOW, R = 0,001,

* .

* eeoe S SEMISPANs IN. E;

FASTOP - SCOP - ALAM
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ITEM DATA DESCRIFTION

® SEE FIGUFRE 1A. *
® *
* FORMAT = (ZE12+4). NUMBER OF CARDS IS 1. %
* *
L DATA ARE ENTERED BY SUBROUTINE L2, %
x *
I L e T T T T I T I I T T T T T ™
* *
* *
E ENTER (FOOLR VALUES OR LESS PER CARD) AND *
% REPEAT THE FCLLCWING ITEM FCR I=1, 06999 NUMAN, *
* *
# 16e see AMACK(I1) MACH NUMBER. « X
* L x
* FORMAT = (4El12.4). NUMBER OF CARDS IS (NUMAN-=1)/4 +1, *
* *
* DATA ARE ENTEREC BY SUBROUTINE L2, *
x® *
EXXF XX AR R R EREEK R SRRk ke kR ke k kR kkkkkk Rk kR kkkk kkkk kKK
* E
* *
* REPEAT THE FCLLCWING ITEM FOR I= lseeesNSAe *
* *
¥ 176¢ eoe¢ OMEGH{I) LEADING EDGE SWEEP ANGLE FOR THE E) *
* . I"'TH SPANWISE AREAs STARTING I *
* ° INBOARDC, DEGe *
* . *
* . DYI(1) WIDTH FOR THE I®*TH SPANWISE AREA *x
* . STARTING INBOARDs INo *
x® . *
x ™ AD(I) CHORCWISE LEADING EOGE /\I L
x . DISCONTINUITY FOR THE I°TH SPANWISE *
* . AREAs IN *
* ® MUST BE MADE EQUAL TO ZERQO FOR *
& . SUPERSONIC FLOW. *
% ° *
x ® AE(I) CHORDWISE TRAILING EDGE I*
* . DISCONTINUITY FOR THE 1*TH SPANWISE *
% ° AREA, INe. *
% ° MUST BE MADE EQUAL TC ZERC FOR *
%* X SUPERSONIC FLDw, *
* *
* SEE FIGURE 1Be. *
* 3
* FORMAT = (4E12+4). NUMBER OF CARDS IS NSA. *
* *
* DATA ARE ENTERED BY SUBROUTINE L2 *
x *
EREKERE KRR ARk R Rk Rk Rk KRRk Rk Rk Rk Rk kk kg pkk Rk k kKR Xk kkk k
x *
¥ THE CHORDWISE STRIPS, DEPENDENT ON VARIABLES PERCHI(I) *
x AND PERCH2(I), ARE DEFINED IN FIGURE 1D. THESE TwO *
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LA B IR B AN R SR 2k AR BB N Bk IR BE BE OBE BE BE BE BE R BE NE NE _BECEE SR R CEE S R N S RE B IE R 2R BE BE R N B R NE A N R N

ITEM

18,

DATA DESCRIPTION

LIMITS wILL PRCVIDE A MAXIMUM CF THREE CHOROWISE STRIPS
WHERE THE AFT LIMIT OF THE THIRD CHORDWISE STRIP IS THE
SURFACE TRAILING EDGE.

THE SPANWISE STRIPS, DEFENDENT ON VARIABLE NSPNL(I), ARE
DEF INEC IN FIGUFRE 1C.

THE CHORDWISE DIVISIONS, DEPENDENT ON VARIABLES

NCPL1(Ids NCPL2(1)s AND NCFL3(I)ese ARE DEFINED IN FIGURE
1E .

REPEAT THE FCLLCWING ITEM FOFR I= 14e0eyNSA,

L N R BN B R AR B K JE B B R R BE BN R N B B KRR BE PN R AR B

ees PERCHL(I) AFT LIMIT OF THE FIRST CHORDWISE

. STRIP IN THE I*TH SPANWISE AREA

. STARTING INEBOARD, PERCENT CHORD.

«  PERCH2(I) AFT LIMIT OF THE SECOND CHORDWISE

. STRIP IN THE I'TH SPANWISE AREA,

. PERCENT CHORD.

. SS

« NSPNL(I) £ 10 NUMBER OF SPANWISE STRIPS IN THE NN

. I*TH SPANWISE AREA.

. cp

e NCFLI(I)£ 7 NUMBER CF CHORDWISE DIVISIONS IN PJ

. THE FIRST CHORDWISE STRIP AND THE 11

. I*TH SFANWISE AREA.

. CP*

e NCPL2(I)ZS 7 NUMBER OF CHORDWISE DIVISICNS IN PJ *

. THE SECOND CHORDWISE STRIP AND THE &J =

. I'TH SPANISE AREA. *

. CP «

« NCPL3(1) £ 7 NUMBEF OF CHORDWISE DIVISIONS IN T*

. THE THIRD CHORDWISE STRIP AND THE *

ves I'TH SPANWISE AREA. *
*

THE CHCRDWISE FANELS ARE NUMBERED STARTING FROM THE TIP

LEADING EDGE MCVING AFT. AS INDICATED, EACH CHORDWISE *

STRIP MAY CONTAIN UP TODO SEVEN PANELS BUT THE TOTAL *

NUMBER CF FANELS IN THE FORE-AFT DIRECTION MUST NOT *

EXCEED SIXTEEN, THAT IS5, NCPL1{I) + NCPL2(I) + NCPL3(I) %

SHOULD BE EQUAL TO DR LESS THAN SIXTEEN. *

NOTEO IF IN THE I*TH SFANWISE AREA THERE IS ONLY ONE *

CHCROWISE STRIP WITH 6 CHCRDWISE DIVISIONS AND S *

SPANWISE STRIPS, THEN DATA WOULD BE *

100.0 10C.€ S 6 0 O0a *
&®

FORMAT = (2F6.2,414). NUMBER CF CARDS IS NSA. *
*

DATA ARE ENTERED EBY SUBROUTINE L2. *

FASTQOP - SOP - ALAM
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ITEM DATA DESCRIFTION

ek R Rk kR bR kRk Rk kR pkkkkkkk ke khkkkkk kR kb kkk kAR kR kkkk

* *x
* *
* ENTER (FCUR VALUES OR LESS PER CARD} AND %
* REPEAT THE FOLLOWING ITEM FOR I = lyees9NSA1 = NSA#1, *
* *
* 19¢ se0e CORDIC(I) CHORD FCR 1'TH SPANWISE AREA *
* ° BEGINNING wITH INBOARD CHORD OF L *
* . FIRST SPANWISE AREA AND ENDING WITH *
* ° OUTBOARLC CHORD OF LAST SPANNISE *
* es s AREA, INo. *
* *
* SEE FIGURE 1B« E
E 3 *
* FORMAT = (4E12.4) NUMBER OF CARDS IS (NSAl-1)/4¢ + 1.

*

* DATA ARE ENTERED BY SUBROUTINE L2,

*
****#t**#*#**#**#***********##*t****************#**#*t#*********
*

*

* Ce INERTIAL LOADS

*

x®

FEREEEE R RERRERA G AR R kR Rk Kk kk ko kAT ER R EhEkhkkE kR kR kR EE RN T LKk

*
% 20e¢ o0 LOGIC ITEM %% NO DATA *%x
*
%
* IF INERTIAL LCADS ARE TC BE CALCULATED (RKLVEL(12) = 12)
x* REAC TEE FOLLOWING FOURTEEN ITEMS, OTHERWISE (KLUEL{12)
* = 0) OMIT THESE ITEMS.,
x
*************'#*‘i*#**#*************************#***************
21e eoeoe LAO7? IDENTIFIES THE BEGINNING OF THE

. CARD INFUT DATA TO THE INERTIAL

° LDOADS SUBMODULE, IN THE AUTOMATED

. LOAD ANALYSIS MODULE (ALAM), MUST

e e BE ENTERED AS SHOwWN.

USED WITHIN THE PRCGRAM TO GENERATE THE PERTINENT TITLE
AND PAGE NUMBER APPEARING IN THE TABLE OF CONTENTS AY
THE END OF EACH EXECUTION., REMAINING COLUMNS (FIVE TO
SEVENTY TWO) MAY BE USED FCR ANY DESCRIPTIVE INFORMATION
THE USER WISHES TC INCLUDE.,

YOV S S SR S I I I AR S NR K N IR 2R BE R BN R S A LK B SR B B

"ER SR NI IR K IR B BE B B AR B SR R

FASTOP - SOP = ALAM
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LB R R BE R BE A 4

ITEM

22

DATA

FORMAT = (1A4).

PROPER HEACING FOR THE TABLE OF CONTEN1S,

NeD £ 1000
NW = 1100

NFC

DESCRIPTION

*

k3

NUMBER OF CARCS IS 1. *

%

DATA ARE ENTERED BY SuBROUTINE L7 AND SUBROUTINE LDB *
WHERE IT IS PASSED TO SUBROUTINE DTABLE TO GENERATE THE  #
*

*x
‘**t*‘*t***‘**#*3*‘*******"************t‘***t*‘******t****‘*****
%

*

NJMBER OF DISTRIBUTED WEIGHT GRID *

FOINTSe WD »

*

NUMBER OF DISTRIBUTED AND *

CONCENTRATED WEIGHT GRID POINTS. W

=

NUMBER OF FLIGHT CONDITIONS. PJ *

PRSI AR IR TN N R CEE BE SR AR B BE R AR B SR AR

B e T T T ST 1 12T TS 222 22 S S22 S22 R 2SS 2222 222 b2 sttt .

* % ® % 8 ®

AEE KX ERFR PR T ER R R ARk kR R Rk Rk kR kR R Rk kb kk kR EF Rk RR KR ERX

L B B B R N R Y A A K

23 .

FORMAT = (21I4).

DATA ARE ENTERED EBY SUBROUTINE INERTL.

THE CCCRDINATES IN THE FOLLOWING FOUR ITEMS MUST BE
SPECIFIED WITH RESPECT TO THE ORIGIN OF THE WEIGHTS

GR1ID.

XREF 1

YREF 1

ZREF1

NUMBER OF CARCS IS 1.

NDTE THAT NFC PLVS NUMBER OF LOAD FC*
CONDITIGNS ENTERED ON CARDS IN ASAM
MUST BE EQUAL TO OR LESS THAN Be.

AL SC NOTE - THE NUMBER OF FLIGHT
CONDITIGNS PRESCRIBED FOR
AERODYNAMIC LOADS (WHEN KLUEL{(4) =
4) IN ITEM 37 MUST HAVE THE SAME
VALUE ASSIGNED IN THIS ITEM.

X CODORDINATE WHERE THE NORMAL LOAD )(I
FACTORS AND ANGULAR VELOCITIES AND R
ACCELERATIONS ARE MEASUYRED,

POSITIVE AFTs INo

Y COCFDINATE WHERE THE NORMAL LOAD y
FACTCRS AND ANGUL AR VELOCITIES AND
ACCELERATIONS ARE MEASVRED,

POSITIVE TO THE LEFTs IN.

PRI S ISR IR SR R NN N RN NN K R B B B N N R K

Z COCRDINATE WHERE THE NORMAL LOAD .Z

FASTCFP - SCP - ALAM
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ITEM DATA

Ak kAR KRRk bk kbR k bk hkkkk bk kkhkhkkkkkkkkkkkkhkkkkkkkrkkkkk

DESCRIPTION

FACTCRS AND ANGWLAR VELOCITIES AND
ACCELERATIONS ARE MEASURED,

POSITIVE UP,s INe

NUMBER GF CARDS IS 1.

DATA ARE ENTEREC EY SUBROUTINE INERTL.

REFEAT THE FOLLOWING ITEM FCR K = 1ls eseasNWD.,

X COCRDINATE OfF THE K'TH
DISTRIBUTED MASS CENTER OF
POSITIVE AFT, IN.

Y COCRDINATE OF THE K*'TH
DISTRIBUTED MASS CENTER CF
POSITIVE 7O THE LEFT, IN.

Z COCRDINATE OF THE K°*TH
DISTRIBUTED MASS CENTER OF
POSITI VE WP, INo

wEIGHT CF K*TH ODISTRIBUTED
LBe

NUMBER OF CARDS IS NWD.

DATA ARE ENTERED BY SuUBROUTINE INERTL.

L2 XS E 22 R EE RS 22 2SS 22 22 R S S 2 R R RS 2 2SS R RS RS S PRS2 RT3 0 2 3

*¥% NO DATA *%x%

IF DISTRIBUTEC MASSES (KLUEL(S) = 0) ONLY ARE

INCLUDED OMIT THE FOLLOWING FIVE I[ITEMS,
OISTRIBUTEC AND CCNCENTRATED MASSES ARE TO BE INCLUDED
(KLUEL(S5) = &) ENTER THE CONCENTRATED wEIGHTS,

OF INERTIA DEPENDING UPON THE AODDITIONAL CONTRCL WORD
(SEE THE NEXT LOGIC ITEM.)

* °

* .

* XR]

x

* FORMAT = (3E12+.41).
*

3

E 3

x

x

*x

*

¥ 28445 o090 XMa(K)

* °

* .

* .

* . YMW (K)

x .

* .

* »

* ° ZMwW(K)

x .

* .

* .

* ° PM&a(K)

x o0 »

®

* FORMAT = (AEl12.4).
*x

*x

3

E

X 25¢ eee LOGIC ITEWM
*

x

3

x

*x

*

* THE FOLLOWING 1ITEM,
*

* DPTION KLUEL(11).
x

(IS SRR S 2R R R R R 22 222222 2222222222 2202 22 S22 222 2 s L ]

FOF KC = 1seeeehWC

LR B BE B A )

26s osse XMWC(KC)

AND ENTER THE MOMENTS AND

REPEAT THE FOLLCWING FIVE ITEMS

= NW = NwD.

X CCCFDINATE OF THE KC'TH

FASTOP - SGP - ALAM
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OTHERWISE IF

X

GRAVITY,

<

GRAVITY, yK

xNi

LR B BE K R NE B E N R N NN N R A N K B NE N B B R R SR P N N N N N N IR N NECNE NR N SR RO S R I X

GRAVITY,

mMasss M

=3

TO BE

wHICH IS
PRODUCTS



ITEM DATA DESCRIPTION
* . CONCENTRATED MASS CENTER OF *
* . GRAVITYs POSITIVE AFT, =
* . W *
* . YMWC(KC) Y COGRDINATE OF THE KC'TH )/ *
* . CONCENTRATED MASS CENTER OF CK «
* o GRAVITY, POSITIVE TO THE LEFT, IN *
* . W *
* . ZMWC (KC) Z COCRDINATE OF THE KC'TH Z *
* . CONCENTRATED MASS CENTER OF CKy
* o GRAVITY, POSITIVE UP, *
* o w*
* o PMWC{KC) WEIGHT OF KC°TH CONCENTRATED MAss.‘Tn *
* cee LB CK«
* *
* FORMAT = (4E12.4), NUMBER OF CARDS IS 1, FOR THE KC°TH *
% CONCENTRATED MASS. Py
* *
® DATA ARE ENTEREC BY SUBRCUTINE INERTL. *
* *
AR RE R RS AR AR KRR AR E R R R KK RN A AR R R R R R R KRR kR KRR KRR X
x* *
¥ 270 eee LOGIC ITEWM *%k% NC CATA *x%xx% *
* *
* *
* IF A LIMITED NUMBER OF LOAC COMPONENTS ARE TO BE *
* CALCULATED (KLUEL(11) = 0) READ THE FIRST AND OMIT THE *
¥ SECCND AND THIRD OF THE FCLLOWING THREE ITEMS, QOTHERWISE *
* IF ALL FORCE AND MOMENT COMPONENTS ARE TO BE CALCULATED *
% (KLUEL(11) = 11) COMIT THE FIRST AND READ THE SECOND AND *
* THIRD CF THE FCLLCWING THREE I1TEMS. *
* *
EEEEERARE KRR EERRE IR R KRR RKFRK R R R R AR KRR F AR AR R AR KRR R KRR RN X
* *
* W
% 286 eoe PLYYW(KC) MOMENT OF INERTIA ABQOuUT THE Y AXISIYYK'&
* . AT THE KC*TH WEIGHTS GRID CENTER OF *
* es e GRAVITY POSITION, IN*%2 - LB, *
* *
* FORNMAT = (12X+E12:4,12X)s NUMBER OF CARDS IS 1. FOR THE *
* KC®*TH CONCENTFATED MASS. *
* *
* DATA ARE ENTERED BY SUBROVTINE INERTL. *
* &
11323 323 £ 223 2222 EL RS IR RSS2SR 22 F 3333223222222 22 2222t B
* %
* W x
£ 29, o0e PIXXW{KC) MOMENT OF INERTIA ABOuT THE X AXIS XXK"
* . AT THE KC*TH WEIGHTS GRID CENTER OF *
* o GRAVITY POSITION, IN*%*x2 - LB, *
* o W =
* . PIYYW(KC) VOMENT COF INERTIA ABOUT THE Y AXIS IYYK*
* . AT THE KC*TH #EIGHTS GRID CENTER OF *

FASTOP - SOP = ALAM
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L B S K R R K B R R S

Xk Rk bk kkkbkkkok ko kkkk ko kkkk ko hkkxhhkkk Rk kR kR kkkkkkkkkkkkkkkk

L C B I S L N BN B R S B NE BE BE O EE N R B S B K BE R B B A

EREEEERERFE R AR IR R R AR KA AR R KRR R R R E R R R R KRR R R KK KRR R K

L AR BE R R SR K B R BN

ITEM

30,

31,

DATA DESCRIFTION
o GRAVITY POSITIONs IN%%¥2 - LB, *
. w *x
) PYIZZW{KC) MOMENT OF INERTIA ABOUT THE Z AXIS‘IZIK*
o AT THE KC*TH WEIGHTS GRID CENTER OF
'y GRAVITY POSITIONs IN*%*2 - LB,

FORMAT = (2€E12+4)e NOMBER OF CARDS IS 1, FOR THE KC*TH

CONCENTRATED WMASS.,

DATA ARE ENTEREC EY SUBROUTINE INERTL.

W
eee PIXYR(KC) FRODUCT DF INERTIA ABOUT THE X-Y IX\/K
. AXES AT THE KC*TH WE IGHTS GRID

. CENTER CF GRAVITY POSITION,

° FOSITIVE FOR OIRECT IONS

. COERESPCNDING TO LEFT HAND AXES

. WITH Z POSITIVE UP, IN*%2 - (B,

. w
° PIxZw(KC) FRCOMLCT OF INERTIA ABOUY THE X—-Z I

® AXES AT THE KC*TH WEIGHTS GRID xz*<
. CENTER CF GRAVITY POSITION,

. POSITIVE FOR DIRECTIONS

» CORRESPONDING TO LEFT HAND AXES

° walTH Z POSITIVE UP, IN*%2 -= | Boe VV
. PIYZ%({KC) FRODUCT OF INERTIA ABOUT THE Y-Z ‘IYZ
° AXES AT THE KC*TH WEIGHTS GRID K
» CENTER OF GRAVITY POUSITION,

° POSITIVE FOR DIRECTIONS

. CORRESPCNDING TO LEFT HAND AXES

TR wITH Z POSITIVE uPy, INX%2 - B

FORMAT = (3E12.4). NUMBER OF CARDS IS 1, FOR THE KC°*TH

CONCENTRATED MASS.

DATA ARE ENTERED EY SUBROUTINE INERTL.

REPEAT THE FOLLOWING FOUR I1TEMNMS
FOR EACH FLIGHT CONDITION FOR J = lseevsNFCo

ENTER (FIFTEEN VALUES PER CARD)
FORE THE J*TH FLIGHT CONDITION FOR L = lseseslSe

ess TITLEJ(LSJ) TITLE DEFINING THE J*TH FLIGHT

se e CONDITICN.

FASTCP - SCOP - ALAM
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ITEM

* % % # X

R AR E AR R R RS EEE KRR E RN K KRR R R KRR E R KRR RN R Rk kR KRk

32. 200

336 e
L d

PRI R SR N A SR I I I IR I IR NN R R TN RS N EE N BE BE EE BE N K AR R K R AR AR R Bk B SR AN

ENTER

FOR THE

DATA

FORMAT = (15A4).
FLIGHT CONDITION.

PVEL(J)

QVEL(J)

RVEL(J)

FORMAT = (3E12.4).
FLIGHT CONDITION.

PACC(J)

QACC(J)

RACC(J)

FORMAT = (3E12.4),
FLIGHT CONDITICN,

DESCRIPTION

NUMBER CF CAFRDS 15 1y FOR THE J°'TH

DATA ARE ENTERED BY SuBROGTINE INERTL.

(THREE VALJES PER CARD)
FOR THE J*TH FLIGHT CONDITION

RIGID BCDY ROLL VELOCITY ABOUT X
AXIS PASSING THROUGH YREFI., ZREFI,
POSITIVE RIGHT SIDE DOwN, RAD/SEC.,

RIGID BCDY PITCH VELOCITY ABQVT Y
AXIS PASSING THROUGH XREFIs. ZREFI,
POSITIVE NCSE UPes RAD/SEC.

RIGID BODY YAW VELOCITY ABOUT Z
AXIS PASSING THRDUGH XREF1ls YREFI,
POSITIVE NOSE RIGHT, RAD/SEC.

NUMBEFR OF CARDS IS 1, FOR THE J*TH

DATA ARE ENTERED EY SUBROUTINE INERTL.

P IS IS S R R R SRR RS T2 RS RS RS R 222 RS RS RSS2 RS 2 T 2 L R

ENTER (THREE VALUES PER CAFD)
J*TH FLIGHT CONDITION

RIGID BCDY ROLL ACCELERATION ABOUT
X AXIS FASSING THROUGH YREFI,
ZREF1s FOSITIVE RIGHT SIDE DOWNs
RAD/SEC*%*2,

RIGID BCDY FITCH ACCELERATION ABO0OUT
Y AXIS PASSING THROUGH XREFI,
ZREFI» POSITIVE NOSE UPs
RAD/SEC*%2,

RIGID EODY YAW ACCELERATION ABDUT Z
AXIS PASSING THROUGH XREFIs YREFI1,
POSITIVE NOSE RIGHT, RAD/SECk*2,

NUMBER OF CARDS IS 1o FOR THE J°TH

DATA ARE ENTERED EY SUBROUTINE INERTUL.

FASTOP - SOP - ALAM
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ITEM DATA DESCRIFTION

R E R KPR R R KRR E R R R Rk Rk xRk kkkk ko k ks kg kkkXEk Xk

x®

*

* ENTER (THREE VALUES PER CARD)

¥ FOR THE J°TH FLIGHT CONDITION

*

*¥ 34. ese FACX{(J) RIGID ECDY LOAD FACTOR IN THE X pdx
* ° DIRECTICN, POSITIVE AFT, G°*S.

¥* o

* ® FACY(J) RIGID ECDY LOAD FACTCR IN THE Y |q
* . DIRECTICN. POSITIVE TO THE LEFT, y
* ° G*S,

* .

* . FACZ(J) RIGIDO EODY LOAD FACTOR IN THE Z rqz
* ee e DIRECTION, POSITIVE uP, G°*S.

*®

% FORMAT = (3E12,4). NUMBER OF CARDS IS 1, FOR THE J°TH

* FLIGHT CONDITICN.

X

* DATA ARE ENTERELC BY SUBROUTINE INERTLe.

™

kbR Rk kKRR k Rk kk Rk kR kkk kR kkkkkk ke Rk kkkk kg kkkkkEEx
*

*

* Do AERCDYNAMIC LCADS

*
XN G R R KK R KRR AR E KRR Rk KR ARk k kR kR ok ko k kg kR kkkkkEkhk kK&
x

* 35+ ess LOGIC ITEM #x% NO DATA *#x
E 3
%
* IF AERODYNAMIC LOADS ARE TC BE CALCWLATED (KLUVEL(4) = &)
* READ THE FCLLCWING TWENTY FIVE ITEMS, OTHERWISE
* (KLUEL(4) = O) COMIT THESE ITEMS.
*x
AERKERER TR SR EE R AR AR KRR E R R R KRR R R R R R R KRR AR KRR ARk E K
36s eee LACAH IDENTIFIES THE BEGINNING CF THE
. CARD INPJT DATA TO THE AERODYNAMIC
. L_LCADS SUBMODWE IN THE AUTOMATED
° LOAD ANALYSIS MDDULE (ALAM). MUST
oo BE ENTERED AS SHOWN.,

LSED wlITHIN THE PROGRAM TO GENERATE THE PERTINENT TITLE
AND PAGE NUMBER APFEARING IN THE TABLE OF CONTENTS AT
THE END OF EACH EXECUTION, REMAINING COLUMNS (FIVE TO
SEVENTY TW0O) MAY BE USED FOR ANY DESCRIPTIVE INFORMATION
THE USER WISHES TC INCLUDE.

EOOGOOOOO!

L IR N B S R NP R N N NR NR NN ONE ONE NN N K B R A A ER N BE BE NE BE B OB N R N R Y N N R N ORE A N N AR AR AR K AR K Y

[ B K B AR BE B B N IR AR IR B AR AR
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I1TEM DATA DESCRIPTION

* 1234567850 *
* ———pm—— *
* A04[ *
* —lo- *
* *
* FORMAT = (1A4). NUMBER OF CARDS IS 1. *
* *
* DATA ARE ENTERED BY SUBROUTINE L4 AND SUBROUTINE LDB *
* WHERE IT 1S PASSED TO SUBROUTINE DTABLE TO GENERATE THE  *
" PROPER HEACING FOR THE TABLE OF CONTENTS. *
* *
‘#**‘*t***‘#‘#t*#*****************t**#**#***#**#t****************
*x *
* 37¢ eoe NMATZ NFC TOTAL NUMBER OF DIFFERENT SUBSONIC *
* . AND/CR SUPERSONIC AERODYNAMIC *
* . INFLUENCE COEFFICIENT MATRICES *
* . (SYMMETEIC AND ANTISYMMETRIC *
x . MATRICES ARE COUNTED AS ONE) THAT *
* . MUST BE USED. *
* ° *
* . NFC NUMBER CF FLIGHT CONDITIONS. |ch
* . NOTE THAT NFC PLUS NUMBER OF LOAD

* . CONDITICONS ENTERED ON CARDS IN ASAM

* . MUST BE EQUAL TO OF LESS THAN 8.

* . NFC SHOULD HAVE THE SAME VALUE AS

* . ITEM 22 ABOVE WHEN INERTIAL LOADS

* . ARE ALSC BEING COMPUTED.

* .

* cee NCSZL 8 NUMBER CF CONTROL SURFACES. N

* CcS
* FORMAT = (314). NUMBER OF CARCS IS 1.

*

* DATA ARE ENTERED EY SUBRCUTINE ONE.

*®

ok kkk ke kb Rk kR kk ko kg k hktok kb ko ko kkkhkk kb hkhk kkkkE k¥

ENTER (TEN NUMBERS CR LESS PER CARD) AND
REPEAT THE FOLLCWING ITEM FCR I = 1,e00e,NMAT,

38e ese NUNCC(I) NUMBER OF TIMES THE I°TH
° AERODYNAMIC INFLVENCE CCEFFICIENT
oo MATRIX IS TO BE USED.

FOR EXANPLE IF THE AERODYNAMIC INFLUENCE COEFFICIENT
MATRIX AT M = 0.6 1S TO BE USED FDR TWOD FLIGHT
CONDITICNS THEN NUMCO(I) = 2. FLIGHT CONDITICNS MUST BE
ARRANGED AS FAR AS MACH NUMBER 1S CONCERNED IN THE SAME
ORDER AS THE INCOMING AERCOYNAMIC INFLUENCE
COEFFICIENTS. REPEAT FOR EACH MACH NUMBER. A ZERO VALUE
INDICATES THAT THE [°TH AERODYNAMIC INFLUENCE
COEFFICIENT MATRIX IS NCOT TC BE OPERATED ON.

POE SR IR SRR . A IR I R B R BE N BE N N R N R L B R B

LR BN SN R B B B B B B K N B N
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ITEM DATA DESCRIFTION

* NOTE THAT THE SUM OF NUMCGC{l) EQUALS NFC, *
* x
* FORMAT = (1014). NUMBER CF CARDS IS (NMAT-1)/10 *+1, *
* *
* DATA ARE ENTERED BY SUBROUTINE ONE. *
* *
LR R R A A R L e 2 R s R R R 2 e R T P YT YT T L )
* *
* ENTER (TEN VALUVES CR LESS PER CARD) AND *
* REPEAT THE FOLLCWING ITEM FOR I=1see0sNUMF, *
* WHERE NUMF = SUM OF (NSPNL{I)) FOR I=1,e00yNSA. *
* *
*¥ 396 eeoe NCH{(I) TRAILING EDGE PANEL NUMBER CF THE *
* ° I*TH SPANWISE STRIP STARTING wITH *
* . THE CUTBOARD STRIP AND MOVING *
* oo e INBOARD. *
* *
* SEE FIGURE 2, *
* *
% FORMAT = (1014). NUMBER GCF CARDS IS (NUMF-1)/10 +1, *
x *
* DATA ARE ENTERED EY SUBROUTINE ONE. *
* *
AR ERR R AR SR AR KRR R R AR R kAR kR R ARk kR kb ke hk ke k Rk X

40e ese ACI ANGLE COF INCIDENCE OF SURFACE O<I
. RELATIVE TO FUSELAGE REFERENCE
. LINE. FOSITIVE LEADING EDGE UP,
os e DEGo

FORMAT = (1E12.4)., NUMBER OF CARDS IS 1.

DATA ARE ENTEREC BY SUBROUTINE ONE.
XX EREEXRBER R DA R KRR R KRR AR KRR AR R KRRk kR kR Rk Rk kk kR ERK
41e¢ eoo LCGIC ITEM k¥*x%x NO DATA *xx

IF CONTRCL SURFACES ARE NOT INCLUDED (NCS EQUAL TO ZERD)

OMIT THE FOLLCWING ITEM, CTHER®ISE (NCS GREATER THAN OR
EQUAL TC ONE) ENTER DATA FOR THE FOLLOWING ITEMe.

LA R B B B B I BE B R BE RN R NE T Y

¥ERN A BEE RN A KRR ER R R R R kR Rk R kR kR Rk ek kkokk Rk kkkkk

REPEAT THE FOLLOWING ITEM FOR K = lseessNCSe

ENTER (EIGHT VALUES OR LESS PER CARD) AND
REPEAT THE FOLLOWING ITEM FOR I= lyeees ITOT,

LA B B B IR AR A IR AR N B NN B N AR R SRR IR I

LR B B B BE PR

42e¢ e00o U(I oK) FRACTION OF THE 1°*TH PANEL THAT L)
FASTOF = SOP - ALAM
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ITEM DATA DESCRIFTION

) LIES ON THE K*TH CONTROL SURFACE.

FORMAT = (8F6+2)¢ NUMBER CF CARDS IS NCS*((ITQOT-1)/8 +
1)e

DATA ARE ENTERED BY SwBROGUTINE ONE.

[ 2R 38 K BE B BN
[ R BR B )

Rkkkkkkkhk kR k kg Rk kk kb kkkkkkkkkkkkkhkh kR kkk kR R kkRhk kR kKX EhEKE

* *
* 43, ese LOGIC ITEW *%% NO CATA *%% *
* *
x *
* IF CAMBER ANGLES ARE TO BE INCLUDED (KLUEL{9) = 9) ENTER %
* THE FOLLCWING ITEM, OTHERWISE (KLUEL(9) = 0) OMIT THIS *
* ITEM, *
* »*
Rk kkkokkkkk kg kkk kR kR ke kkok ok ko kkk kg Rk Rk p kxR kXX %
x %
* *
* REPEAT THE FOLLCWING ITEM FOR I= l,eee,ITOT, *
x *
X 44¢ see B(I) INCREMENTAL LOCAL ANGLE OF ATTACK CXZ *
* . DUE TO CAMBER AND TWIST AT THE I*TH *
* coe PANEL CENTER, RAD. *
*x *
* FORMAT = (E12.4)s NUMBER OF CARDS IS ITOT. *
x E 3
* DATA ARE ENTERED BY SUBROWTINE ONEe. *
x *x
AR KRR R R RS R R R KB R AR AR KR AR KRR KR KRR R KRR AR R KRR KRR KR RRKE
x *
* E
* THE FOLLCWING ITEM SHOULD BE ENTERED IN THE COCRDINATE *
* SYSTEM OF THE AERODYNAMIC SURFACE INDICATED IN FIGURE 1. *
* x
L *
* 45, eoee XREF X COORDINATE WHERE OVERALL Xo *
* . AERODYNAMIC FORCES AND MOMENTS ARE R «
* » DESTIREDs INo *
* ° *
* . YREF Y COCRDINATE WHERE OVERALL Yo *
* . AERODYNAMIC FORCES AND MOMENTS ARE 'R
* . DESIREDs INs *
L ° *x
* . ZREF Z COORDINATE WHERE OVERALL . *
* . AERODYNAMIC FORCES AND MOMENTS ARE R«
* emv e DESIRED, INo. *
* *
* FORMAT = (3E12.4). NUMBER NOF CARDS IS 1. *
] *
* DATA ARE ENTERED BY SUBROUTINE ONE, *
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ITEM DATA DESCRIFTION

BERKRE AR KRR bR kR RFRRKRR KRR EE R ARk kR ke k Rk ke kE Rk kX &k

* *
* REPEAT ThHE FOLLCWING FIFTEEN I TEMS *
* FOR EACH FLIGHT CONDITION FCR J = lgeesoNFCa *
* *
* *
* ENTER (SIXTEEN VvALWES PER CARD) FOR L = loeeees 16, %
* *
X 86 oee TITLE(J,HL) TITLE DEFINING THE J°*TH FLIGHT *®
* 2o 0 CONDITION. *
x *
& FORMAT = (1€A4)., NUMBER CF CARDS 1S 1, FOR THE J*®*TH *
* FLIGHT CCNDITICN. *
* *
* DATA ARE ENTERED Y SUBROUTINE ONE. *
% *x
D P PP TTT LT TS 23T T RS SRSL S2 232 220
* *
* *
¥ 476 oee AM(J) MACH NUMBER FOR J°*TH FLIGHT AA *
* . CONDITICNo *
* . *
* . a(J) DYNAMIC PRESSURE FDR J*TH FLIGHT Sl *
* ° CONDITION, LBZINX%X2, E 3
* - *
x . ALFT(J) ANGLE OF ATTACK GF FUSELAGE CY *
* - REFERENCE L INE FOR J*TH FLIGHT F.*
* ° CCNDITION, DEG. *
x . *
* . KSYM(J) = 1 SYMMETRIC PROBLEM FOR J*TH FLIGHT *
x . CONDITICN, *
* . = 2 ASYMMETRIC PROBLEM FOF J*TH FLIGHT *
* ee e CONDITICN. *
= *
* FORMAT = (3E12.4,114). NUMBER OF CARDS 1S 1, FOR THE *
* J®ETH FLIGHT CCNDITION. *
*x *
* DATA ARE ENTERED BY SUBROUTINE ONE. *
%* *
B e T T T L L s 21t s I3 2SR 22 23 EE R S22 2 2
% P
% ENTER ZERC FOR FIRST VARIABLE IN THIS ITEM (CAMF(J)) %
* WHEN KLUEL(9) = 0. *
* &
* x
X 4Be¢ ose0e CANMF(J) SCALAR FACTCR ON INCREMENTAL ANGLE K *
* . OF ATTACK DISTRIBUTION DUE TO A
* . CAMBER AND TWIST. *
* - IF TRUE VALUES AFRE DESIRED ENTER *
E 3 ° UNITY FOR THIS VAR]IABLE. *
* ° *
E . AIFAC(J) SCALAR FACTCR ON INCIDENCE ANGLE OF K1*
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ITEM DATA DESCRIFTICN

WING wITH RESPECT TO FUSELACGES
. IF TRUE VALUES ARE DESIRED ENTER
rx UNITY FOR THIS VARIABLE.

FORMAT = (ZE12.4). NUMBEF OF CARDS IS 1, FOR THE J*TH
FL IGHT CONDITIOCN.

DATA ARE ENTERED EBY SUBROUTINE ONE.

LR BN B BE B B 2R

#*****#**##t#***#*#***t******#*##itt*t#**#******tt****#*********

x
*
*x
*
*x
*
*
*
*x
®
* *
% 49. seeo LOGIC ITEM 4% NG DATA *%% "
* *
* IF CONTROL SURFACES ARE NOT INCLUDED (NCS EQUAL TO ZERO) x
* OMIT THE FOLLCWING ITEM, CTHERWISE (NCS GREATER THAN OR  #
* EQUAL TO ONE) ENTER DATA FCR THE FOLLOWING ITEM. *
* *
************‘******************‘*******************t***‘**'******
*
¥ *
* ENTER (EIGHT VALLES OR LESS PER CARD) AND *
* REPEAT THE FOLLOWING ITEM FOR K = lsesssNCSs *
* *
% 50e ves DEL(KsJ) ROTATION OF THE K®TH LEFT CONTROL J *
* . SURFACE FOR THE J*TH FLIGHT LK «
* . CONDITION, POSITIVE TRAILING EDGE *
* . DOWNe DEG. *
3 . *
* e DER(Ked) ROTATION OF THE K$TH RIGHT CONTROL J *
* . SURFACE FOR THE J'TH FLIGHT RK«
* . CONDITIONs POSITIVE TRAILING EDGE *
* DOWNs DEG. *
E 4 *
* FORMAT = (8F6e2)s NUMBER OF CARDS IS (NCS—1)/4 + 1, FOR =*
* J' TR FLIGHT CCNDITION. *
*
* DATA ARE ENTERED BY SUBROUTINE ONE. *
* *

************#*******t**t***#*t*#*****i#**##*********tt#t#*****#**

Sle eee LOGIC ITEM *%%x NO DATA *x%%

IF SOME OR ALL CF THE CCRRECTICN FACTORS ARE TC BE
SUPPL IED BY THE USER (KLUEL({10) = 10) ENTER THE
FOLLOWING NINE ITEMS, OTHERWISE (KLUEL(10) = O) OMIT
THESE ITEMS.

***t*******#**t*#t********#********t*##t*t**###****#****#t**ttt

L S R R NN B B B R B
PR K IR B NE R R BF B 2 N

526 esee KC1{J) CONTROL WORD OPTION ASSOCIATED WITH
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ITEM DATA DESCRIFTICON

FLIGHT CCONDITICN.

IF KC1(J) = Jo IVAX =
IF KC1{J) = ~J,y IMAX =
IF KC1(J) =

'R I N A AR AR IR B RN R AN PN R R K R EE R N R B I B R B O B L K B BE B K N K B B B R BE NE B R B B B

FASTOP

° THE RIGIC-SURFACE ANGLE-OF-ATTACK

° SCALAR CORRECTION FACTORSs CllIsJ),
° FOR THE J°*TH FLIGHT CONDITION.

® CORRECTION FACTORS, Cl1(1.J)s ARE

. NOT ENTERED.

. ALL CORRECTION FACTORS» Cl{Ie¢J)s

. ARE ENTEREDe.

. = =J ONE CORRECTION FACTORs Cl(1+J4),

. APPLICABLE TO ALL PANELS IS ENTERED
L]

° KF1(J) CONTRCL WCRD OPTION ASSOCIATED WITH
. F1(1,J)s THE AODITIVE CORRECTION TO

THE RIGID-SURFACE ANGLE-OF-ATTACK
DISTRIBUTICN FOR THE J®*TH FLIGHT

®

. CONDITION.

. CORRECTIONS,y F1(I+sJ)» ARE NCT

. ENTERED

° ALL CORRECTIONS,s F1(1Is:J)» ARE

° ENTERED

° = =J ONE CORRECTION, F1(1,J), APFPLICABLE
oo e TO ALL PANELSs IS ENTERED.

FORMAT = (214)s NUMBER OF CARDS IS 1y FOR THE J°TH

DATA ARE ENTERED BY SUBFROUTINE ONE.

kkkn sk kkk bk ko kb ko kkk gk kkkkkhkkkkkkkkkhkEkkkkkr kxR kEkkkkE¥

0y OMIT THE FCLLOWING ITEM,

ENTER (FOUR VALWVES OR LESS PER CARD) AND
REPEAT THE FCLLCWING ITEM FOR I = lsecesIMAX,

53¢ eee Cl1(1,J) SCALAR CORRECTION FACTORS ON ANGLE (:
. OF ATTACK DUE TO FUSELAGE INCIDENCE 1
o FOR THE J*TH FLIGHT CONDITICN AND
e I1°*TH PANEL.

FORMAT = (4E12.4)s NUMBER OF CARDS IS (IMAX-=1)/4 ¢+ 1,
FOR THE J®*TH FLIGHT CONDITION.

DATA ARE ENTERED BY SUBROUTINE ONE.

kkkk kb kb k kR Rk ko kkkkkkkk kb kkkkhkkkkkkkhkkkhkk Rk kEk

IF KF1(J) = 0, CMIT THE FCLLOWING TWO ITEMS,

ITOT»
1,

IR SR BRI BN PR N N W VS A B R IR B BRI B RN R R S R R OB OBE R A R R N R R R R R R B R BE B A 3K N

- SCP - ALAM
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ITEM DATA DESCRIPTION

* S4s eee FL1(J) SCALAR FACTOR ON Fl{IsJ)s THE \( *
* . ADDI TI VE CORRECTION TO THE 3 »
% . RIGID-SURFACE ANGLE-OF=-ATTACK *
* . DISTRIBUTION FOR THE J®*TH FLIGHT *
x oo e CONDITICNoS E 3
x *
* FORMAT = (1E12.4)s NUMBEFR OF CARDS IS 1, FOR THE J°'TH *
* FL IGHT CONDITICNe *
* *
* DATA ARE ENTERED BY SUBROUTINE ONE, *
* *x
AR EEE R AR SR KRR RS ERE AR KRR R RN ER E AR B R RRR R R RS E KRR R KRR AR SRR RN R REE X
x *
x x
* IF KF1(J) = J, IMAX = 1ITCT, *
* IF KF1(J) = =J, IMAX = 1, *
x® E 3
x ¥
* ENTER (FOUR VALUES OR LESS PER CARD) AND *
* AND REPEAT THE FOLLOWING ITEM FOR I = lseees IMAX, *
* *
£ 55, eee F1(I,4J) ADDITIVE CORRECTION TO THE &, *
* . RIGID-SURFACE ANGLE-OF-ATTACK FOR 5.
* o THE J°*TH FLIGHT CONDITION AND I°*TH *
* oo o PANEL, DEG. *
b 3 x
* FORMAT = (4E12.4). NUMBER OF CARDS IS (IMAX=1)/4 + 1, =
* FOR THE J®TH FLIGHT CCNDITION, Py
* *
* OATA ARE ENTERED BY SUBROUTINE ONE., *
* *
ttt*t*#**t#tt*#t#tt****#***tt**tt***tttttt***tttt####t*#t#***####

*

56e eoe LOGIC ITEM *¥* NC DATA =x%x

IF CONTROL SURFACES ARE NOT INCLUDEOD (NCS EQUAL TO ZERO)
OMIT THE FCOLLCwING FOUR ITEMS, OTHERWISE (NCS GREATER
THAN OR EQUAL TGO CNE) ENTEFR DATA FOR THESE ITEMS.

* % % N R B
% % n *

EERRE KSR KRR F R AR B RS R RN kR KR AR R R REE R R R AR EX KRR R IR R REEF R KK X

* *
* ¥
¥ ENTER (TEN VALUES OR LESS PER CARD) AND x
* REPEAT THE FOLLOWING ITEM FCR K = lyeeeyNCSo *
* *
* 576 ooe KCR{KyJ) CONTRCL WORC DPTION ASSOCIATED wITH *
* ° THE RIGID-CCNTROL-SURFACE ANGLE *
* . CF-RCTATICN SCALAR CORRECTICN *
* ° FACTORS,s CRT{I.K)s FOR THE J®*TH *
* . FLIGHT CONDITION AND K*TH CONTROL *
* ° SURFACE., x
* . = 0 CORRECTION FACTORS, CRT(IsK)s ARE *
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ITEM DATA DESCRIPTION

* ° NOT ENTEREDe.

* . ALL CORRECTION FACTORSs CRT(1I,K)s

* . ARE ENTERED.

x ® = —J ONE CORRECTION FACTOR» CRT(1sK)»s IS
* ° ENTERED.»

* °

* . KFR({Ke J) CONTRCL WORD OPTION ASSOCIATED WITH
* ® FR(1+K)s THE ADDITIVE CORRECTION TO
* . THE RIGID-CCONTROL-SURFACE ANGLE OF
* . ROTATICN FOR THE J*TH FLIGHT

* - CONDITION AND K*TH CONTROL SURFACE.
* . = 0 CORRECTIONSs FR(I+K)s ARE NOT

* ° ENTERED.

* . = J ALL CORRECTIONS, FR(I.K)s ARE

* . ENTERED

* . = ~J ONE CORRECTIONs FR{1sK)s APPLICABLE
L s TO ALL PANELSs IS ENTERED.

*

* FORMAT = (10I4). NUMBER OF CARDS IS (NCS-1)/5 & 1, FOR
* THE J*TH FLIGHT CCNDITIGN.

*

* DATA ARE ENTERED BY SUBROUTINE ONE.

*

Rk R R IR R KRRk kR Rk kb kA kkk ko k ok k kR kkkkkkkk kR kEkELR
REFEATY THE FOLLCWING ITENM FCR K = leseessNCS,
IF KCR(KeJ)

IF KCR(KsJ)
IF KCR(KsJ)

Js IMAX = ITOT,
-Js IMAX = 1,
Os CMIT THE FOLLOWING ITEM.

ENTER (FOUR VALUES OR LESS PER CARD) AND
REPEAT THE FCLLCWING ITEM FOR I = lyeaeyIMAX,

58¢ ese¢ CRT(I,4K) RIGID-CCNTRCL-SURF ACE

. ANGLE-CF-ROTATION SCALAR CORRECTION 2
. FACTORS FOR THE J*TH FLIGHT

- CONDITICN, K*TH CONTROL SURFACESs

eo s AND 1°TH PANEL.

FORMAT = (4€E12.4)e NUMBER OF CARDS IS NCS#*#((IMAX-1)/74 +
1), FOR THE J*TH FLIGHT CCNDITION.

DATA ARE ENTERED BY SUBRCUTINE ONE.

LR B R R NR BE R BE BN K B B AR L BE BN K BE N R N

KRR KRR R R dkkRRkkkk kk khkkr kk kR kR Rk kKR Rk k&K
*

* *

REPEAT THE FOLLOWING TWC ITEMS FOR K = lseeesNCS,
EXCEPT,
IF KFR(KsJ) = 0y COMIT THE FOLLCWING TWC ITEMS.

*
IR SRS BE IR X R NN N R RN Y N EE R N N CRE BE Y R B S N R NP B R EE F A SR 2R B BE A BE BE B BE BE BN N

*
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ITEM DATA DESCRIFTION

A REE XK AR RU ARSI R R F TR R BRI R TR IR KRR KK R ARG kR KRRk AR E

Ee TCTAL LCADS

CARD DATA ARE NCT REQUIRED IN THIS SECTION,
THE CCNTROL WCRD CPTION KLUEL(22) DETERMINES THE
CALCULATION OF TOTAL LOADSE IN THE STRUCTURES GRID.

#* % R % R N R RN

* 59¢ see FLRIKsJ) SCALAR FACTCR ON FR(I,K), THE K, =
* . ADDITIVE CORRECTION TD THE L .
* . RIGID-CCNTRCL-SURFACE ANGLE OF *
* . ROTATICN FOR THE J*TH FLIGHT *
* ves CONDITION AND K*TH CONTROL SURFACE. *
* *
* FORMAT = (1E12+4)e NUMBER OF CARDS IS 1 FOR THE J°TH *
* FLIGHT CONDITION AND K*TH CONTROL SURFACE. *
* *
* DATA ARE ENTERED EY SUBROUTINE ONE. *
E 3 *
LIS SRR R R RS R 2 22 S 2 R A R R R R S22 2 RS RS ER R SR S22 2 R
* *
* IF KFR(KsJ) = Js IMAX = ITCT, *
* IF KFR(K,J) = =J, IMAX = 1, *
x* *
* ENTER (FOUR VALUES CR LESS PEF CARD) AND *
* REPEAT THE FOLLCWING ITEM FOS I = lsesss IMAX, *
* *
% 60¢ eos FRUIoK) ADDITIVE CCRRECTION TO THE C!\ *
* . RIGID-CCNTROL-SURFACE ANGLE OF ¢ =
* . ROTATIGN FOR THE J*TH FLIGHT *
* . CONDITICN, K*TH CONTROL SURFACE, *
* ceo AND I*TH PANELs DEG. *
* *
* FORMAT = (4E12.4). NUMBEF OF CARDS IS (IMAX-1)/4 + 1 *
* FOR THE J*TH FLIGHT CONDITION AND K*TH CONTROL SURFACE.  #
* *
* DATA ARE ENTERED EY SUBROUTINE ONE. *
* *

*

*

¥

*

x

*

*

*x

*

*

*

*x

FEAEER KRR REE XA R R R EEERE R Tk R Kk kR ¥k Rk kkkk kk ko kR R KRR kR Rk k kR &k
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ITEM DATA DESCRIPTICN

t#*##*t**##t###t*t*t*****##t###*t****tttt#t*#t********t#*tt******

ASAM/ASTM

AUTOMATED STRENGTH ANALYSIS/OPTIMIZATION MODULE

1. PREFARATICN OF CARD CATA

CARD INPUT DATA MUST ALWAYS BE ENTERED FOR THE MAIN
PRCGRAM. REMAINING DATA WILL DEPEND UPCON THE OPTIONS THE
USER IS EXERCISING,

PRSI IR I R SR RE R B R K B

INFORMATION PROVIDED IN THE FCLLOWING SECTIONS 1S
INTENDED PRIMARILY TO BE USED FOR THE PREPARATION OF
DATA TC BE PUNCHED ON CARDS, MORE GENERAL TYPE
INFORMATION ABCUT PROGRAM CAPABRILITIES 1S PRESENTED IN
THE °*PRCGRAN APFLICATICN® SECTION.

Ae. GENERAL DESCRIPTION AND LIMITATIONS

THE STRENGTE ANALYSIS PRCGRAM REQUIRES THE FOLLOWING
DATA.

RO S S B IR R IR R S AR NE B BE BE BE AR B L L B B

#ttt*#tt*t#tl#t*t*****#***#t***#****************t*****#*****#t*

1le 2002 SACO IDENTIFIES THE BEGINNING OF THE
. CARD INFUT OATA TC THE AUTOMATED
° STRUCTURAL ANALYSIS AND
. OPTIMIZATION MODULES (ASAM AND
eo e ASOM). MUST BE ENTERED AS SHOWN,

USED WITHIN THE PRCGRAM TQ GENERATE THE PERTINENT TITLE
AND REFERENCE PAGE NUMBER APPEARING IN THE TABLE OF
CONTENTS AT THE END OF EACH EXECUTION. REMAINING
COLUMNS (FIVE TC SEVENTY TwC) MAY BE USED FOR ANY
DESCRIPTIVE INFORMATION THE JSER wISHES TO INCLUDE.

000C000001
123456786

SAOO[

FORMAT = (1A4)e. NUMBER OF CARDS 15 1.

Y P EEEEREIREE = I I B I I I I A S A U3 IR BE B B K B B

PO SR I 2 I I I B N B BE K BE R B K B B
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ITEM DATA DESCRIFTION

DATA ARE ENTERED BEY SUBROUTINE ASAM AND SUBROUTINE LDE
sHERE IT IS PASSED 7O SUBROUTINE DTABLE TO GENERATE THE
PROPER FEACING FOR THE TABLE OF CONTENTS,

% % %R

EhR XA EEF RN EE PR AR R R F KR SRR R E Rk kR KRRk Rk kTR

ENTER (SIXTEEMN WORDS PER CARD)
FOR THE FOLLOWING ITEM FOR L= leeeeslb,

20 eses TSHE(L) SUBTITLE CONSISTING OF ONE CARD.

WILL BE LISTED AFTER THE MAIN TITLE AT THE TOP OF EACH
PAGE OF THE LISTED RESULTS AND wILL BE VSED TO DEFINE
THE TYPE OF STRENGTH ANALYSIS BS8EING PERFORMED. THE
SUBTITLE 1S INCREASED TO EIGHTEEN WORDS WITHIN THE
PROGRAMS wHERE THE LAST TWwC WORDS ARE USED 7O IDENTIFY
THE PROGRAM FRCM WHICH RESULTS ARE LISTED.

FORMAT = (16A4). NUMBER CF CARDS IS 1.

DATA ARE ENTEFED BY SUBROUTINE ASAM.

L B BN K R B NE R R N K NE ONE R N OBR K B

Rk Rk REEEF Rk kR Rk kk kkkkkkkkkkkkkkkkhkkkk ek kkkkk kR kkkk

ALL CLUE VALUES INCLUDING ZERDS MAY BE ENTERED IF THE
USER SO DESIRES. IF THIS AFPPRCACH IS TAKEN A CARD
CONTAINING CNLY ZEROES SHCULD NOT BE INCLUDED AS DATA.
IF THE USER WISHES TO MINIMIZE THE AMOUNT OF DATA, HE
MAY ENTER ONLY NON-ZERC CLVE VALVES ACCORDING TO THE
PROCEDURE DISCUSSED IN *CCNTROL WORD OPTION® SECTION.
REGARDLESS OF WHICH APPROACH IS TAKEN THE LAST NON-ZERO
VALVE CN THE LAST CARD WUST BE PRECEDED BY A NEGATIVE
SIGNe

3s eees KLUES( 1) 1 FIXED VARIABLE.

. KLLES( 2) 0O DO NOT LIST INTERMEDIATE OUTPUT 1IN
° THE INITIAL PHASE.

° 2 LIST INTERMEDIATE OvTPUT IN THE

° INITIAL PHASES.

° KLLES( 3) 0 FIXED vARIABLE, EQUAL TO ZERO.

° KLUES( 4) 0 DC NCT LIST ELEMENT CORNER FORCES
. AND MOMENTS FOR EACH ANALYSIS

° CYCLE.

. = 4 LIST ELEMENT CORNER FORCES AND

. MOMENTS FOR EACH ANALYSIS CYCLE,

LR B B B B R SR N BN BN BE B AR B B R AR BF N BN NF B N NE N OWF NE N B RE B S K NN BN NS WY N WE R SR N RN N

LR AR AR B B BE IR AR BE R R R BN BE BE N B R N NE B BE R NE RS B
[ ]

KLUES( ) = O DC ANCT LIST NODAL DEFLECTIONS FOR
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LR R R R AR EEEERNERNEE NN R EE R YR e

ITEM

DATA

KLUES( 6)

KLUES( 7)

KLUES( 8)

KLUES( S)

KLUES(10)

KLLVES(11)

KLUES(12)

11

12

DESCRIPTION

EACH ANALYSIS CYCLE.
LIST NODAL DEFLECTICNS FOR EACH
ANAL YSIS CYCLE.

DO NOT LIST MATRIX NAME,
INPUT/0UTPUT UNIT NUMBERS, FILE
NUMBERS .+ AND MATRIX SIZE FOR MOST
OF THE IMPORTANT MATRICES,

LIST MATRIX NAMEs INPUT/DUTPUT UNIT
NUMBERS, FILE NUMBERSs, AND MATRIX
SIZE FOR MOST OF THE IMPORTANT
MATRICES.

DC NCOT SAVE THE STRUCTURAL
STIFFNESS MATRIX FOR USE IN
VIBRATICN ANALYSIS.

SAVE THE STRUCTURAL STIFFNESS
MATRIX FOR LSE IN VIBRATION
ANALYSIS.

DO NOT SAVE THE FLEXIBILITY MATRIX
FOR USE IN VIBRATION ANALYSIS.

SAVE THE FLEXIBILITY MATRIX FOR USE
IN VIBRATION ANALYSIS.

IN CURRENT RUN, LOADS ARE NOT
AVAILABLE FROM CARDS.

IN CURRENT RUN, LOADS ARE AVAILASLE
FROM CARDS.

(IN CURRENT VERSION OF PRDGRAM AT
LEAST CNE DUMMY LOAD CASE MUST BE
ENTERED ON CARDS IF KLUES(13) =
13.)

DC NCT INPUT LOAD CASES FROM ALAM,
INPUT LCAD CASES FROM ALAM,

DO NCT LIST APPLIED COMBINED LDADS
(FROM ALAM AND CARDS) AND/OR
FLEXIBILITY MATRIX.

LIST APPLIED COMBINED LOADS (FROM
ALAM AND CARDS) AND/OR FLEXIBILITY
MATRI X,

DO NCT LIST THE FORCE BEAMING
TRANSFORMATION MATRIX FROM THE
DYNAMICS GRID TO THE STRUCTURES
GRID INCLUDING BOUNDARY CONDITIONS.
LIST THE TRANSFORMATION MATRIX FROM
THE DYNAMICS GRID TO THE STRWCTURES
GRID INCLUDING BOUNDARY CONDITIONS.

FASTOF - SOP - ASAM

114

LA B B L L L IR B K B BE Bk 2R K N BE NN UE R RE IR WK IR AR AN AR B N R I I N I T IR N N O G Ny



'I***I'#**i*i****‘l*'I»*********‘l*i*****#*****l*%******D*

ITEM

DATA

KLUES(13)

KLUVES(14)

KLUES(15)

KLUES(16)

KLUES(17)

KLUES(18)

KLUES(19)

KLLES(20)

13

14

15

16

17

18

19

0

DESCRIPTION

PERFORM . STRENGTH ANALYSIS/REDESIGN
BEFORE SAVING STIFFNESS OR
FLEXIBILITY MATRICES FOR VIERATION
ANALYSIS.

EXECGTE ONLY THAT PART OF STRENGTH
ANALYSIS PROGRAM WHICH GENERATES
THE STIFFNESS OR FLEXIBILITY MATRIX
FOR USE IN VIBRATION ANALYSIS.

DO NOT SAVE THE ELEMENT STIFFNESS
MATRIX.

SAVE THE ELEMENT STIFFNESS MATRIX.
LET KLUES(14) = 14 IF KLUES(7) = 7
OR KLUES(8) = 8.,

DO NCT SAVE THE OUTPUT MEMBER
MATRIX.

SAVE THE QUTPUT MEMBER MATRIXe LET
KLUES{15) = 15 IF KLUES(7) = 7 OR
KLUES(B) = B.

DO NOT SAVE THE STRUCTURAL
DISPLACEMENT/DYNAMIC LOAD
TRANSFCRMAT ION MATRIX.

SAVE THIS MATRIXe. LET KLUES{16) =
16 IF KLUES(8) = 8.

INITIAL PASS THROUGH THE STRUCTURAL
OPTIMIZATION PRDGRAM (S5CFP)e.

SECOND OR SUBSEQUENT PASS THROUGH
THE STRUCTURAL OPTIMIZATION PROGRAM
(s0P),

DATA IS NOT BEING PASSED FRCM FOP
TO SOP IN THIS RUN. LET KLUES(18)
= 0 IF KLUES(17) = 0.

DATA IS BEING PASSED FROM FOP TO
SOP IN THIS RUN.

CLUES 16 - 25 SHOULD BE OMITTED IF
KLUE(26) = 0.

ANTISYMMETRIC FREE FREE VIBFRATION
MODES TO BE COMPUTED IN AVAM, ENTER
KLUES(20) T0O KLUES(22) AND CMIT
KLUES(23) 70O KLUES(25}

SYMMETRIC FREE FREE VIBRATION MODES
7O BE CCMPUTED IN AVAM, OMIT
KLUES(20) TO KLUES(22) AND ENTER
KLUES(23) TC KLUES(25)

IGNCRE RIGIC BODY LATERAL
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LB SR BN BE K BR BE SE R B B SR BN B AR BL N B R BE B B B BE B N A

F2 322222 XSS R R RS R ER RS RS 2 S22 2222 2SR SRS R 2 R LR T L

LK IR BE BN B B B BE B BE B BE BE N B BE B

AREEXRFRE AR KRR E R RS AR RSN R R R KR AR R R SRR E R G R AR R A AR E R AR ER R K FE R TR

*

*
*
*

ITEM

4.,

Se

FORMAT = (1CIa).
DEPEND ING UPON THE CONTROL WORD OPTIONS ENTERED AS DATA.
NOTE THAT THE LAST CARD CCNTAINS THE LAST OPTION WHICH
IS INDICATED BY A NEGATIVE NUMBER.

DATA ARE ENTERED BY THE SUBROUTINE ASAM THROUGH THE
SUBROUTINE CLUES.

DATA

KLUES(21)

KLUVES(22)

KLUES(23)

KLUES(24)

KLUES(2%)

NUMEMB(I)

FORMAT = (2A4).

DATA ARE ENTERED BY SJUBROUTINE DATASA.

MA XAN

DESCRIFTION

TRANSLATION.
20 INCLUDE LATERAL TRANSLATION.

0 IGNCRE RIGID BODY ROLLe.
21 INCLUDE ROLL.

0 IGNCRE RIGIC BODY YAW,
22 INCLUDE YAW.

0 IGNORE FIGID BODY FORE-AFT
TRANSLATION.
23 INCLVDE FORE-AFT TRANSLATION.

0 IGNCRE RIGID BODY VERTICAL
TRANSLATION.
24 INCLUDE VERTICAL TRANSLATION.

0 IGNCRE RIGIC BODY PITCH.
25 INCLUDE PITCH.

NUMBER CF CARDS IS THREE OR LESS

NAME OF NEw MEMBER MATRIX
CONSISTING OF TwOo WORDS OF FOUR
CHARACTERS EACHe SUGGESTED NAME IS
SOPMEMES.

NUMBER OF CARDS IS 1.

MAXIMULM NUMEER OF STRUCTURAL
REDESIGN CYCLES TO BE PERMITTED

L B B R BE BE B K AR BE BE R B B X NE BE Y B BE BE BE OB BE BN BE BE BE R K B SR BN B B BE B B BE B IR AE B BN BR OB CBL K BE B R
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ITEM DATA DESCRIPTION

x® ° [STRESS CONSTRAINT). *
* . IF THIS ITEM IS LEFT BLANK., THE *
* . PROGRAM WILL PERFDRM A STRUCTURAL x
* ° ANAL YSIS, PRINTING QUT DEFLECTIDONS, *
* . STRESSESs AND OTHER INTERMEDIATE L 3
x . OUTPUT THE USER MAY REQUIRE. NO *
* . RESIZING OF MEMBERS WILL TAKE *
* ° PLACE, IF KLUE(6) = 0 IN SOP LET *
* . MAXAN = O *
* . *
* ° MAXANL1l = 0 FIXED VARIABLE, EQUAL TO ZERO. *
x * *
* . NLCfé E TOTAL NUMBER OF LOAD CONDITIONS *
. FROM ALAM AND FROM CARD DATA *
* . ENTERED IN THIS MODULE. *
* . AT LEAST ONE OUMMY LOAD CONDITION *
* . MUST BE ENTERED ON CARDS IF *
* eo e KLUES(13) = 13, *
*x
* FORMAT = (3I4). NUMBER OF CARDS IS 1, *
* *
* DATA ARE ENTERED EY SUBROUTINE ODATASA. %
* *
SRR EKREEEEK X EEERREFEE AR R R R E KR kR Rk R R R Rk kXK kR kR kR k kR EkEk S
* x
* 6Ge oeoe LOGIC ITEM k% NO DATA X%k

x L
* IF LOAD CCNDITIONS ARE INCLUDED (NLC GREATER THAN ZERO) *
* ENTER DATA FOR THE FOLLCWING FOUR ITEMS, OTHERWISE (NLC *
% EQUAL TO ZERO) CMIT THESE ITEMS. ¥*
*® *
REREREER R SR AR R RSN R R Rk kR R kR R kR KRRk kKRR kR Rk kk &
* =
* *
* 7+ ees CONCR CONVERGENCE CRITERION FOR WEIGHT *
° DIFFERENCES » *
* e IF THE CHANGE, FROM ONE CYCLE TO *
% ° THE NEXT, IN THE STRUCTURE®*S TOTAL *
* . WEIGHT IS EQUAL TO OR LESS THAN THE *
% CONVERGENCE CRITERION, THAT PHASE *
® OF THE PROGRAM WILL BE TERMINATED. *
X . &
* ° CONCR1 FIXED VARIAELE, LEAVE BLANK, *
* . *
* ° SCFAC FIXED VARIABLE, LEAVE BL ANKo *
* . *
* see SFMIN FIXED VARIABLE, LEAVE BLANK, *
* *
* FORMAT = (4F5.0), NUMBER OF CARDS IS 1. *
* E
* DATA ARE ENTERELC BY SUBROUTINE DATASA. *
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ITEM DATA DESCFIPTION

FEEEE NSRS R R R R Rk R R R R R Rk ke Ekk k kR e ek ek kR Rk Kk

WHEN BLANK CARDE ARE ENTERED FOR THE FOLLOWING THREE
ITE¥Ss A DEFAULT VALUE CF UNITY wILL BE USED FCR ALL
REDULCTICN FACTCRS.

L B BE B B W

FEAFAKTEK RS kR R AR TR bk Rk kR Rk kkkkkkkkkkkkkk k e r kR kxR kK kKKK
ENTER (EIGHT VALUES OR LESS FEF CARD) AND
REPEAT THE FOLLCWING ITEM FDOR I= 1jyesesNLC,

Be see TENS(I1) ALLOWABLE TENSION REDUCTION FACTOR
200 FOR THE I*TK LOAD CCNDITION,

FORMAT = (8F4.0)s NUMBER OF CARDS IS 1.

DATA AFE ENTEREC EY SUBRDUTINE DATASA,

LR B R B K BE BF N R SN A

FEFAF AT RR R EF Rk F kT kE ke ok kb kb ke kR h Rk xRk kR kk

ENTER (EIGHT VALUES 0ORfR LESS PER CARD) AND
REPEAT THE FCLLCWING ITEM FOR I= lsesesNLCoe

0
.

ese COMP(I) ALLC#ABLE CCMPRESSION REODVCTION
es e FACTOR FOR THE I°TH LOAD CONDITION,

FORMAT = (8F4.0). NUMBER OF CARDS IS 1.

DATA ARE ENTERED EBY SUBROJUTINE DATASA.

k¥ REREEE AR EF R TR R TR R AR kTR F R Rk ek Rk kR k Rk Kk R E Rk

ENTER (EIGHT VALUES OR LESS PER CARD) AND
REPEAT THE FOLLOWING ITEM FOR I= lseeeoeNLC,

-
o
L ]

ee s SHEARI(I) ALLOWABLE SHEAR REDUCTION FACTOR
so e FOR THE 1°TH LOAD CONDITION.

FORMAT = (B8F4.0)s NUMBER CF CARDS IS 1.

DATA ARE ENTERED BY SUBROUTINE DATASA.

L B K BE N K B B R NP R R A AR IR R AR IR N N NI IR

EXFRRERXER IR ERKE PR SRR R Rk Kk Ak kK Rk ke h gk kR kb kkkkkkkkE

*

1le osee LOGIC 1ITEM *xk%* NO DATA **%xx

IF KLUES(17) = 17, THIS IS THE SECOND OR SUBSEQUENT PASS
THRQUGH SOP AND ALL DATA ITEMS FROM THE FOLLOWING ITEM

LR B K N BE SR BN R BE BE BN CBE BE BN BE R NF RE NE CRE BN B NE AR ER NK N NE A A A N R A N R E N N E N TN N X

* % u w®
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1 TEM DATA DESCRIFTION

* YO THE END CF SCP ARE OMITTED. AT THE ENDy THE SINGLE

* DATA CARD OF ITEM 38 INDICATING LABEL(O),ENDSARUN IS THE
* LAST CARDe

x

skkkkkEkkkkk kb ko bk kR Kk kR Rk kR kkkkkkkkkkkkphhkk kR Rk FEkk

12+ sss COMMENT *¥%k%x ND DATA %xxx%

A LABEL CARD, DESCRIBED PREVIGUSLY IN THE ®*PROGRAM
APPLICATIONS SECTION®', MUST PRECEDE EACH OF THE NINE
POSSIBLE DATA BLOCKS THE USER MAY WISH TO ENTER. THE
FORMAT OF THE LABEL CARD AND THE FORMAT OF EACH DATA
BLOCK IS DESCRIEED IN THE FCLLCWING PAGES. NOTE THAT
THE PRCGRAM WILL CCONTINUE TN READ ADDITIONAL DATA BLOCKS
UNTIL IT ENCCUNTERS A ZERC LABEL CARD

LAEEL CARDS AND CCRRESFCNDING DATA BLGCKS SHOULD BE
ENTERED IN THE ORDER IN wHICH THEY ARE DESCRIBED IN THIS
MANUAL» EVEN THCUGH LABEL NUMBERS WILL NOT BE IN
SEQUENCE .

e ke o ko ok g o ok kK ok ko koK ok bk kb ok ok Bk ok ok ok R ok ok Rk ok ok ok Kok k ok ok kR kok

Be NODAL GECMETRY COORDINATES AND BOUNDARY

CONDITICNS

le GEOMETRY CCORDINATES AND BOUNDARY CONDITIONS

LR R N B B A R K IR NE OB IR CNE BE BE R NE NE NE B BE BE AL SR BE 3 B 2R 4

ke kkk kR Ak Rk Rk e SRk kN R Uk bk kk k kR kR kR kkkkkFpkkkkkkkEkEkE

13 s+ LABEL CARD SPECIFIC FORMAT OF THIS DATA ITEM
. IS GIVEN BELOW INCLUDING SUGGESTED
. NAMES FCR THE PSEUDO MATRICES BEING
e e GENERATED,

FORMAT = (SXes A4s 2Xs Ils 2Xe ABse 1Xs AB)e NUMBER OF
CARDS It 1.

MEFSF Y ' ENERENEEE X I I B B A N S N N R B N NE NE N W A R NE N S R N NR N K A I SR B B B R R N N

LR BN B BRI R R O NE R B B N B NN

DATA ARE ENTERED EY SUBROUTINES LDB AND CARDIN.
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ITEM DATA DESCRIPTION

ERERERXRE R R R RS R AR KRR R KR AR KA AR KRR R KRk Kk ko kk ko Rk ko kK &

*® *
* NOTE THAT FOR CCRRECT QOPERATION OF THE AUTOMATED *
* TRANSFORMATION ANALYSIS MCDULE (ATAM), NODE NUMBER ING *
* SHOULD BE SUCH THAT A LOWER COVER NODE NUMBER IS *
* INCREMENTED BY +1 WITH RESPECT TO THE ADJACENT UPPER *
x COVER NCDE NUMBER. ALL UPPER COVER NODES SHOULD HAVE *
* ODD NUMBERS., *
* *
* L 3
* THE BOUNDARY CCONDITIONS FOR THE TYPICAL NODAL DEGREES OF *
* FREEDOM ARE SPECIFIED BELOW. PROVIDE EITHER A ZERO (OR *
* BLANK) FCR A FIXED DEGREE OF FREEDGOM OR A ONE FOR A FREE *
* DEGREE OF FREEDCM. A VALUE OF TWwO INSTEAD OF ZERQO WwWILUL *
* PROVIDE A SEQUENTIAL NEGATIVE COUNT OF THE FIXED DEGREES *
* OF FREEDOM IN THE LISTING FOR THE GECMETRY AND BOUNDARY E
* CONDITICNSe *
*x *
* L
* REPEAT THE FOLLCWING ITEM *
* UNTIL A BLANK CARD IS ENCOUNTERED *
* *
¥ 146 o0 NODE NUMBER « *
* » *
* ° XX X GLOBAL CCCRDINATE FOR THE I*TH *
* ° NODE NUMBERs POSITIVE AFTs INe *
* . *
* ° Yy Y GLOBAL COCRDINATE FOR THE 1I°*TH *
* . NODE NUMBEPRs POSITIVE TO THE LEFT, *
* D IN x
* . *
% . 2z Z GLOBAL CCOCRDINATE FOR THE I°TH *
x® . NODE NUMBER, POSITIVE UP, INs *
* . *
* . FOR THE FOLLOWING SIX BOUNDARY *
* N CONDITICNS PROVIDE EITHER A ZERO *
* . (OR BLANK) FOR A FIXED DEGREE OF *
* . FREEDCM OF A ONE FOR A FREE DEGREE *
* » OF FREEDQOM, *
* » *
* ® I118C(1) BODUNDARY CONDITION FOR THE DEGREE *
* ° OF FREEDOM ALONG THE X AXIS. *
* . *
* . 118C(2) BOUNDARY CCNDITION FOR THE DEGREE *
%= ° OF FREEDOM ALONG THE Y AXIS. *
* . *
* . IIBC(3) BOUNDARY CCNDITION FOR THE DEGREE x*
* . OF FREEDOM ALDNG THE Z AX1ISe *
* [ ] *
* » 1I8C(4) BOUNDARY CCNDITION FOR THE CEGREE *
* . OF FREEDOM ABOUT THE X AXIS. %
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ITEM DATA DESCRIPTION

. 1IBC(S) BCUNDARY CONDITION FOR THE DEGREE
° OF FREEDCM ABOUT THE Y AXIS.

[

. 118C(86) BOUNDARY CONDITION FOR THE DEGREE
so s OF FREEDOM ABOUT THE Z AXISs

FORMAT = (14,3E13.6,10X961I1)e NUMBER OF CARDS IS
DEFINED BY A ELANK CARD AT THE END OF THIS DATA BLOCK.

DATA ARE ENTERED BY SUBROVTINE GEODBC.

L 3K BE BE BE BE BE K BE N BR

EEEEREE R EREER R E R E AR KRR KR ER R KRR R R R R R KRR R Rk kKK Kk

20 GECMETRY CCCRDINATES ONLY.

* % *
[
]
|
|
[}
|
]
[}
|
[
[}
]

BN AR RSB TN R Rk kKRR Rk Rk Rk KRRk kR ke k kR kR kk kX
*

*
*
*
b 3
*x
*
*
*
*x
*
*x
*
*
*
3
*
x
*
*
X 15Se oo LABEL CARD SPECIFIC FORMAT OF THIS DATA ITEM *
* . IS GIVEN BELOW INCLUDING SUGGESTED *
x . NAMES FOR THE PSEVWD0O MATRICES BEING *
* XX GENERATED. *x
*x *
* *
* *
% *
* *x
*
x *
* *
x FORMAT = (SXs A4s 2Xs Ils 2Xe AB)e NUMBER OF CARDS IS 1. *
* *
* DATA ARE ENTERED EY SUBROUTINES LDB AND CARDIN. *
*® *
AEEERARE XX PR RN RE DR Pk kR rhkR Rk kR k kg kk kg kkkkkEkkk
* *
* *
* 16e ooe GECMETRY THE FORMAT TO READ THE GECMETRY 1S *
* . THE SAME AS ITEM 14, WHERE IN THIS *
* . CASE THE PROGRAM MAKES USE QOF THE *
* oo e GECMETRY ONLYe *
* *
ERRKFEERRE R KRR R PR R R R R kR KRR KA R R Rk K kR kk KRRk k&K
x *
L *
* 3. BOUNCARY CONDITIONS ONLY *
] *
* *
kR R R R Rk kR hk ke kk ke bRk kkkkkkkk kK kR kkk kR kR k@i ¥k
x *
¥ 17¢ oeeoes LAEEL CARCDC SPECIFIC FCRMAT OF THIS DATA ITEM %
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ITEM DATA DESCRIFTION

* ° IS GIVEN BELOW INCLUDING SUGGESTED *
* ° NAMES FOR THE PSEUDO MATRICES BEING *
* Xy GENERATED. *
* *
* ———————— e e o e B ¥*
* .00000000111111111l222222222233333333334444444444 *
* 12345678501234567850123456789012345678501234567890 *
* - o e 2 - e ——————-— —_————— e ——— -———— *
* AO03 LABEL(3),ECUNCOND *
x @ emeem-- e ——————-————— e e —— - - - *
x *
* FORMAT = {(S5Xe A4, 2Xs I11, 2X, A8)s NUMBER OF CARDS IS 1. *
* *
* DATA ARE ENTERED BY SJUBROUTINES LDB AND CARDIN. *
* *
EEEEKEREEE RN RERREE R R KA AR AR R R AR R AR R KRR AR RS R X E R Rk kR xRk kk kX
* %
* *
% 18s e9oe Be Co®S THE FORMAT TO READ THE BOUNCARY *
x® . CONDITIONS IS THE SAME AS ITEM 14, *
* » WHERE IN THIS CASE THE PROGRAM *
* . MAKES USE OF THE BOUNDARY *
* Xy CONDITICNS ONLY, *
* *
khkkk kA kb Rk hkkk ek kR kR Rk k kR Rk Rk Rk kR Rk Rk kk ke hkk ek ek FkkEk Xk
% *
& *
* 4. CONDENSED BCUNDARY CUONDITICNS *x
* *
* *
EERERERE A KRR KT R R R AR R R R AR KR A KRR R R TR kR ke ek ke kT kR k¥
& *
% 19¢ esee LABEL CARD SPECIFIC FORMAT OF THIS DATA ITEM *
* ° 1S GIVEN BELDW INCLVDING SJYGGESTED *
* ® NAMES FOR THE PSEUDO MATRICES BEING *¥*
* se e GENERATED %
* *
* *
* E
x *
* *
* *
* *
* x
* FORMAT = (SXs A4, 2X, I1s 2Xs AB)s NUMBER OF CARDS IS 1. *
* *
* DATA ARE ENTERED BY SUBROUTINES LDB AND CARDIN, *
* *
Sk kkRkkkk kb h ek kbR ke kkkkkohkkkhkkhkk kR Rk kkkk ke k kR ke kk kxR EK X
* %
* *
* THE BCUNDARY CCNDITIONS FCF THE TYP1CAL NODAL DEGREES OF *
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ITEM DATA DESCRIPTION

* FREEDOM ARE SPECIFIED BELCW. FROVIDE EITHER A ZERQO (OR *
* BLANK) FOR A FIXED DEGREE CF FREEDOM OF A ONE FOR A FREE *
* DEGREE OF FREEDCM. A VALULE OF TwO INSTEAD OF ZERO wite *
* PROVIDE A SEQUENTIAL NEGATIVE COUNT OF THE FIXED DEGREES *
* OF FREEDOM IN THE LISTING FOR THE GEOMETRY AND BOUNDARY *
* CONDITIONS *
* *
¥ 20 seo 1IBC(1) BOUNDARY CONDITION FOrR THE DEGREE *
L . OF FREEDDM ALONG THE X AXIS. *
* °

* ° 118C(2) BOVYNDARY CONDITION FOR THE OEGREE

x . OF FREEDOM ALONG THE Y AXISe.

* .

* . I11BC(3) BOUNDARY CONDITION FOR THE DEGREE

* . OF FREEDCM ALONG THE Z AXIS.

* »

* ° 1IBC(4) BOUNDARY CONDITION FCR THE DEGREE

* ° OF FREEDOM ABOWT THE X AXISe

* .

* ° 118C(5) BOUNDARY CONDITION FOR THE DEGREE

x . OF FREEDOM ABOWT THE Y AXISe.

* .

* ° 118C(6) BOUNDARY CONDITICN FOR THE DEGREE

* ° OF FREEDOM ABOUT THE Z AXISe.

¥ -

* . JOINTS TOTAL NUMBER OF NODES IN THE

* ) STRUCTUFE.

x

* FORMAT = (6I1,14). NUMBER OF CARDS IS 1.

3

* DATA ARE ENTERED EY SUBROUTINE BOUND.

*

#****t*****#*#t****#*t******t***#*#*t*#*ti********t*##***#****t*

PPV A SPRES  E E N I N WA IR N WP N R NE R IR SR L K BE B B R R K

*

&« THE BOUNDARY CCNDITIONS FCR THE EXCEPTIONS TO THE NODAL
* DEGREES CF FREEOOM ARE SPECIFIED BELOW. PROVIDE EITHER
* A ZERO (DR BLANK) FOR A FIXEO DEGREE OF FREEDGCM OR A ONE
* FOR A FREE DEGREE OF FREEDOM. A VALUE OF TWO INSTEAD OF
¥ ZERC WILL FROVIDE A SEQUENTIAL NEGATIVE COUNT OF THE

* FIXED DEGREES CF FREEDOM IN THE LISTING FOR THE GECGMETRY
* AND BOUNDARY CCNDITIONS.

*x

®

* REPEAT THE FOLLCWING ITEM

* UNTIL A BLANK CARD IS ENCOUNTERED

E

* 21s ose 11BC(1) BOUNDARY CONDITION FOR THE DEGREE

* » OF FREEDNDM ALONG THE X AXISe

* ®

* PS 118C(2) BOUNDARY CCNDITIDON FOR THE DEGREE

& . OF FREEDOM ALONG THE Y AXISe
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ITEM DATA DESCRIPTION

x . I1IBCC(3) BOUNDARY CONDITION FOR THE DEGREE L
b » CF FREEDOM ALONG THE Z AXIS. *
* » *
* . 118C(4) BOUNDARY CONDITION FOR THE DEGREE *
x . OF FREEDOM ABOUT THE X AXIS. *
* » L
* » 118C(S) BCUNDARY CONDITION FOR THE DEGREE *
k . OF FREEDOM ABOUT THE Y AXISe. *
* - *
* . I18C(6) BOUNDARY CONDITION FOR THE DEGREE *
* . OF FREEDOM ABOUT THE Z AXIS. &
* ° x
x . ENTER (TWELVE VALUES OR LESS PER *
* . CARD) *
* ° FOR THE FOLLDWING VARIABLE. *
X ° %
* ° JT(J)s J=1,.12 EXCEFTICN TO THE NODAL OEGREE OF &
* ° FREEDCM FOR THE JT(J)*TH NODE. A %
* . NEGATIVE VALUE FOR JT(J) INDICATES *
* ° THAT THE BOUNDARY CONDITION *
* ° EXCEFTICNS INDICATED ON THIS CARD *
L3 . APPLY FROM JT(J=-1) TO JT(J) RANGE *
* see OF NODES., (SEE FIGURE 2.) *
x *
* FORMAT = (H6511+4X,12IS)e NUMBE&R OF CARDS IS ODEFINED BY A *
* BLANK CARD AT THE END OF THIS DATA BLOCK. *
* *
DATA AFRE ENTERED 8Y SUBROUTINE BOUNDe. *
x *
ERRERkEFER R RRR KRR PR Rk kb kR kk kR kkkkhkhkphkkkhkk kb kk ke kT ER Kk
* *
* *
* Coe MATERTAL FROPERTIES UPDATE *
* —— et s e o w — — — — —— -———— *x
* *
EERKEEER KRS EXBRRRE PR R Rk R Rk Rk kR kkkkkkkkkkrkkkkkkkkkkkkk
*®
¥ 226 oes LABEL CARD SPECIFIC FCRMAT OF THIS DATA ITEM *
* . IS GIVEN BELOW INCLUDING SUGGESTED *
x ® NAMES FOR THE PSEUDO MATRICES BEING *
* oo GENERATED. *
* *
¥ = prem——- - = = = e = = o -——— - - - - - *
* 00000000011111111112222222222333333333344444444445 *
* 12345678901234567890123456789012345678%901234567890 *
X | jerecccoccccccca=- - -———— - = *
* AC4 LABEL(4) .MATERIAL *
¥ e cccccccececccemccccae——- - ————— - ———— - - - *
* *
* FORMAT = (SX, A4y 2Xe Ils 2Xs AB8B)e NUMBER OF CARDS IS 1. *
* *
* DATA ARE ENTERED BY SUBRQUTINES LDOB AND CARDIN. *
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ITEM DATA DESCRIFTION

AEREREER AR R REAR R AR R AR E R AR R R RNk kAR Rk kR R Rk Rk E Rk *

% *
* THREE SETS OF NMATERIAL FRCFERTIES (MATERIAL CODE (1), 1 *
* = 1¢3) ARE STORED WITHIN THE PROGRAM (5EE FIGURE 4). x
x *
x ITEM 23 ALLCWS THE USER TC SPECIFY DATA FDOR VP TO 17 L3
* ADDIT ICNAL MATERIALS (MATERIAL CODE (Ids 1 = 4,20). *
% ITEM 24 ALLOWS THE USER TC SPECIFY MINIMUM AND/CR *
| MAXIMUM STZES FOR MEMBERS WMADE OF EACH PARTICULAR %
* MATERIAL (MATERIAL CODE (I)s 1= 1,20). SEE FIGURE Se *
* *
* REPEAT THE FCLLCWING TWGC ITEMS *
¥ (IF BOTH ARE DESIRED) FCR EACH MATERI AL *
® UNTIL A BLANK CARD IS ENCCUNTERED. E ]
x *
* *
* 1e MATERIAL CCDE AND ASSCCIATED PARAMETERS. *
* x
* x
*¥ 236 oee 1 MATERIAL CODEs 1 = 450001920 (CODES *
x ® 1-3 ARE PRESET,) *
% M *
x » TNS TENSION ALLCWABLE STRESSs LB/ IN%X%x2, *
* ° *
* » CMP COMPRESSION ALLOWABLE STRESSe *
x ° LB/IN*%2, *
* ® *
* » SHR SHEAR ALLCWABLE STRESS, LB/ IN*%2, *
* . *
] . Ywm ELASTIC MODULUSs LB/INX%*2, *
E » *
x ° BNU POISSON'S RATIO. *
* ° *
* . RHC DENSITY, LB/IN%%*3 L 3
x ° *
* . MATR(I) MATERIAL IDENTITY CONSISTING OF %
* es e SIXTEEN OR LESS CHARACTERS. *
* *
L FORMAT = (5X,13,6FB8.0,4A4). NUMBER OF CARDS IS 1 FOR *
* EACH MATERIAL CODE. *
% *
3 DATA ARE ENTERED 8Y SUBROUTINE MEMBIN THROUGH THE ENTRY *
 d POINT MATRAL. ®
% *
ARREE AR KRS AR AR R SRR R R R B XA R R R KRR KRR AKX AT R TR IR E Rk E R RR kK X
x %*
* *
* 2. MATERIAL CODE AND MAXIMUM AND MINIMUM MEMBER S1ZES
* *
b *
% 244 oo J =1 ¢ 100 MATERIAL CODE (I) + 100 *
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ITEM DATA DESCRIPTION

ARk Rk kR Rk F Rk Rk Ak KRR F kPR Rk kR Rk kR ko k kxR kEka ko Rk ke

FOF TYPICAL INFUT, SEE FIGURES & AND 7.

ENTER (THREE GROUPS PER CARD)
FOR THE FOLLCWING ITEM FOR I = lsese9y3 AND

REPEAT THE FOLLCWING ITEM
UNTIL A ELANK CARD 1S ENCCUNTERED

* . AMIN MINIMUM SIZE OF ANY MEMBER ASSIGNED *
* » MATERIAL CODE 1. INs L 3
* o *
* . AMA X MAXIMUM SIZE OF ANY MEMBER ASSIGNED *
* oo e MATERIAL CODE 1. 1IN *
*x *
* FORMAT = (5X+13+2F8.0)e NUMBER OF CARDS IS DEFINED BY A %
x BLANK CARD AT THE END OF THIS OATA BLOGCK. *
* *
* DATA ARE ENTERED BY SUBROUTINE MEMBIN THROUGH THE ENTRY *
%= POINT MATRAL *
* *
SEREREEER R EER R R R R E Nk Rk Rk kR kR kR kR kR Rk ko kkk kg xEkkkkkkkkkk g
* *
x *®
* Ds LOAD CONDITIONS *
* *
* *
EREE R EE AR AR KRR AR AR AR AR A RR R KRRk kR kR kR kR Rk ERk K
3 *
* 254 ees LABEL CARD SPECIFIC FORMAT OF THIS DATA ITEM *
* 1S GIVEN BELOW INCLUDING SUGGESTED *
* . NAMES FOR THE PSEUDC MATRICES BEING *
* . GENERATEDe NOTE THAT THE TOTAL *
* . NUMBER GF LCAD CONDITIONS ENTERED *
* . ON CARDS IN THE FOLLOWING ITEM MUST *
* . BE INCLUDED WITHIN THE PARENTHESIS *
* es e IN SA LCADS( Je *
* x
*# |ee—m—ce—ceccmmeccccem e e——e——————— D x
* 0000000001111111111222222222233333333334444444444 *
x 1234567850123456789012345678901234567890123456789 *
% —— e e e = ——————————— ————— *
* AO6 LABEL(E)sSA LCADS({ ) *
* B D T T e — e e *
* *
* FORMAT = (SX, A4, 2X, 11, 2X, A8, 1X, I1)e NUMBER OF *
* CARDS IS 1. &
* *
* DATA ARE ENTERED BY SUBROUTINES LDB AND CARDIN. *
* *

*

*

x

%

*x

*

*

*x

*

*

LR BE BE BN BE B NE BN NN

N
o
.

ese LNGDE(I) NODE Nu¥BEFRe ENTIRE BLOCK CF DATA
FASTCF - SOP = ASAM
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ITEM DATA DESCRIPTICN

A — D A - —— - - - ——— - e — - e e D -

000000001111111111222222222233333333334444444444
123456785012345678501234567689012345678%0123456789

A0S LABEL(S).VEMBFROP

FORMAT = (SXy A&, 2Xs I1s 2X, AB)s NUMBER OF CARDS IS 1.

% ° MUST BE FILLED OUT IN ASCENDING 3
* ° ORDER CF THE NODE NUMBERS. *®
* ° *®
* . LCCMP( 1) FORCE AND MCMENT COMPONENTS. *
% . wITHIN A GIVEN NODE, THE *
L 3 . CCOMFPCNENTS MUST BE IN ASCENDING *
* . CRDERy FX=1, FY=2, FZ=3, MX=4, *
* . MY=5, AND/DOR MZI=6. NOTE THAT *
* ° EITHER THE LETTER OF NUMBER *
* . DESIGNATIONS MAY BE USEDo *
* . *
* ® LCOND(I)fE a CONDITICN NuUMBER. WITHIN A GIVEN R
* . NODE AND COMPONENT, THE CONDITION *
* P NUMBERS (CCLUMN NUMBERS) MUST BE IN *
* ASCENDING ORDERo *
* *
% . ELMT(T) VALVE CF LCAD COMPONENT. (FX - *
* ° POSITIVE AFTs FY = POSITIVE TO THE *
x » LEFT, FZ - POSITIVE UPy, MX - *
x . POSITIVE RIGHT WING DOWNs MY - *
* ® POSITIVE NOSE UP, AND MZ - POSITIVE *
* oo o NOSE RIGHT). *
* *
* FORMAT = {3(149A2,14,E14,7))o NUMBER OF CARDS 1S *
* DEFINED BY A BLANK CARD AT THE END OF THIS DATA BLOCK *
* *
* DATA ARE ENTERED BY SUBROWTINE LOADIN. *
x *
B g e P LT L E it  E 1 22 R E 2 RS St 22 S22 Rt R b b r b,
* *
* *
x Ee MEMBER PROPERTIES %
* 3
* *
g e P T T P TP TSI LT LRI ES S L2222 22 A S22 222 2 22 2 R 2 2 T
*

27+ ese LABEL CARD SPECIFIC FORMAT OF THIS DATA ITEM *

. 1S GIVEN BELOW INCLUDING SUGGESTED *

o NAMES FOR THE PSEvDOD MATRICES BEING &

TR GENERATED. x

*

*

*

*

*

*x

L

*x

*

*

=

LK SR K SR B S N L B B K B AN B B

DATA ARE ENTERED BY SUBROUTINES LDB AND CARDIN.

FASTQP - SOP - ASAM
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I1TEM DATA DESCRIRPTION

AR ERE KRR R R R R E N R KRR B R R KA AR AR R AR AR R AN AR R KRR XK

DATA FOR THE MEMBER PRCPERTIES IS ENTERED USING A
GENERAL PRQOCEDURE TGO HANDLE A WIDE VARIETY OF
IDEALIZATICNS AND TYPES OF PROELEMS., IN THE FCLLOWING
ITEMS5 A MULTI-FURPOSE FORMAT IS USED TO ENTER DATA FROM
EACKH CARC AND THEN DOEPENDING UFON THE DATA CLASS THE
INFORMATION IS STCRED IN THE ARPPROPRIATE VARIABLES FOR
THE THREE EASIC CATEGORIES DISCUSSED BELOW.

NOTE THAT THE DATA CLASS CCDE VARIES AS FOLLOWS,

CLASS 1, TCPCLCGY AND GEOMETRIC PROPERTIES,

CLASE 2, ELASTIC PROPERTIES,

CLASS 3, DATA FOR FUTURE USE»

CLASS 4, DATA FOR FWTURE USE

CLASS 59 ALLOWABLE STRESSES AND PRESCRIBED SIZES.

TYPES CF MEMBER DATA WHILCH THE PRESENT PROGRAM CAN
HANDLE ARE PRESENTED IN FIGWRES 10 TOD 18.

FOR CLASS CODE 1, ENTER DATA IN ITEMS 28 AND 29.
FOR CLASS CODE 2, ENTER DATA IN ITEMS 30 AND 31,
FOR CLASS CCDE Se ENTER DATA IN ITEM 33,

REPEAT THE FOLLCWING SIX ITEMS FOR
EACH STRULCTURAL MEMBER
UNTIL A EBLANK CARD IS ENCCUNTERED.

P IR SRR N R RN R AR R AR BE IR IR B AR EE R B N NE N B K

EREER KKK KRR AR KRR AR E AR AR KRR Rk kR R R R E kR ARk kK EE

PRI I I I IR B RRR R R RN AR N R A SR AR A I IR B O B BE NE B BE B N BE NE BE N N AR BE A J

*

=

* le TOPCLOGY ANC GEOMETRIC PRCFERTIES

®

*

ERRKKEREE R KRR EE R TR KRR AR R AR KRR KRR KRR R KRB R kAR R Rk kX EEEEE
*

x

* As CLASS 1 - SUBCLASS 1

*

x (ISCTRCPIC AND CRTHCTRCPIC OR ANISCTROPIC)

*

*

* 28+ oeoe MEMBER NUMBER MEMBER NUMBER. ENTERED ON EVERY

* . CARD wHICH CONTAINS INFORMATION ON
* . THE THREE EASIC CATEGORIES OF THE
* . MEMBER PROPERTIES. THE MEMBER

* . NSMBER 1S ARBITRARY BUT THERE IS A
* . LIMIT OF 3000 ELEMENTS,

* .

* . MEMBER TYFE MEMBER TYPE AS DEFINED IN F IGURES

FASTOP - SOP - ASAM
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ITEM DATA DESCRIPTION

* . 10 TO 18, THE MAXIMUM VALUE IS  J
* ® SIXTEEN. *
* . *
* . MATERIAL MATERIAL CCDE WHICH INDICATES THE x®
* ° TYPE OF MATERIAL AND ITS *
* . PROPERTIES . FIGURE 4 INDICATES THE %
* . PROGRAM BUILT-IN STANDARDS AND THE *
* ° CAPABILITY FOR THE USER TO SPECIFY *
* . HIS CwWN MATERIAL PROPERTIES. A *
* ° VALUE FROM CNE TO THREE PROVIDES £
* . THE BUILT-IN STANDARDS WHEREAS A *
x . VALUE FROM FOUR TO TWENTY PROVIDES *
* . THE WSER SPECIFICATIONS . THE *
* . MAXIMUM VALUE IS TWENTY. *
| ] ° *
* . CONSTRUCTICN CONSTRUCTION CODE USED TO SELECT *
* . STABILITY TABLES FOR THE MEMBER. *
* . ANY CNE OF TEN CONSTRUCTION COOES ]
* ° FROVIDED IN THE *STABILITY *
* . CONDITIONS?® SECTION. THE MAXIMUM *
* . VALUE IS TENo. *
x ° *x
* . CLASSE = 1 CLASS CODE IS ONE. *
* ° *
* . SUBCLASS = 1 SUBCLASS CODE IS ONE. *
* ° *
* ° ENTER {(FOUR VALUES OR LESS FER *
*x* . CARD) *
* - FOR THE FOLLOWING VARIABLES *
* ° *
* . NODES(J) NODE NUMBERS (J=1,4) TO WHICH A *
* . PARTICULAR MEMBER CONNECTS. *
* . *
* . ENTER (FIVE VALUES OR LESS PER *
* . CARD) *
* . FOR THE FOLLOWING VARIABLE FOR *
x . J=1 '50 *
* . *
* . BUFFER(J) FURTHER GECMETRIC PROPERTIES *
* . (J=1,5) OF THE MEMBERS SUMMARIZED *
* es o IN FIGURES 10 TO 18. *
% *
* FORMAT = (I14+212+4X+12+,211+414,5E8+0)+ NUMBER CF CARDS *
* IS 1| FOR EACH STRUCTURAL MEMBEFR. *
* %
* DATA ARE ENTERED EY THE SUBROUTINE MEMBIN. *
* *
EERERREREE KK SRR AR KR KRR AR R KRR KRRk AR AR R KRRk Ak Rk kR KRRk kK kX
*® *
X *
* Be CLASE 1 - SuUBCLASS 2 *
*x *

FASTCP - SOP - ASAM
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ITEM DATA DESCRIPTION

* (ISCTRCFIC AND ORTHCTRCPIC OR ANISOTROPIC)

P

x

* 29, eos MEMBER DATA MEMBER NUMBERe. ENTERED ON EVERY

* - CARD WHICH CONTAINS INFORMATION ON
* . THE THREE EASIC CATEGORIES OF THE
* . MEMBER PROPERTIES. THE MEMBER

* . NUMBER 1S ARBITRARY BUT THERE IS A
® . LIMIT CF 3000 ELEMENTS.,.

x .

* . cLAass =1 CLASS CCDE IS ONE.

* .

* . SUBCLASSE = 2 SUBCLASES CODE IS TWwD.

* .

* . ENTER {FOUR VALUES OR LESS PER

* . CARD)

* . FOR THE FCLLOWING VARIABLE,

* .

* . NODES(J) NODE NVMBEFRS (J=1+4) TO DEFINE

* . *'KICK® FORCE DIRECTIONS. (SEE

%* s FIGURES 14 AND 15).

*

* FORMAT = (14,10Xe2I1,414). NUMBER OF CARDS IS 1 FOR EACH
* STFLUCTURAL MEMBER.

*

* DATA ARE ENTERED BY SUBRCUTINE MEMBIN.

*

AR KRR R SRR SRR bR AR kR R R R R EF RO R R R R R kR kTR Rk Rk Rk X

2. ELASTIC PRCPERTIES

¥Rk KRRk Ak Rk Rk kk ok kR kR kb kok kR kkkkokkkkkk ko kkkkkk ke RkE

Ae CLASS 2 = SUBCLASS 1

(ISCTROPIC AND ORTHCTRCPIC OR ANISOTROPIC)

30e¢ eoe¢ MEMBER NUMEER MEMBER NUMBERe. ENTERED ON EVERY

® CARD WHICH CONTAINS INFORMATION ON
. TJHE THREE EASIC CATEGORIES OF THE
. VMEMBER PROPERTIES. THE MEMBER

° NUMBER IS ARBITRARY BUT THERE IS A
° LIMIT CF 3000 ELEMENTS,

L

. CLASS = 2 CLASS CCDE 1S Ta0.»

LR B SR B BE BN BE B B BE BE B K BE BE BE B BE BE BE BE B BN R BE AN SE S I BE AN S SR BFRE RFE AP A IR NI E R N X R X

LB B R B B NE B B A N R B SR R B BF BE BE N SR 3

. SUBCLASS = 1 SUBCLASS CCDE 1S ONE.

FASTOF - SOP - ASAM
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ITEM DATA DESCRIFTION

* . ENTER (FIVE VALMES OR LESS PER

¥* . CARD)

* . FOR THE FOLLOWING VARIABLE.

* °

* . BUFFER(J) ELASTIC CONSTANTS (J=1+S5)e FOR

* . STANDARD ISCTROPIC ELASTIC ANALYSES
* ® THESE FACTORS NEED NOT BE SPECIFIED
* . AS THE FROGRAM WILL CCMFUTE THEM

* o BASED ON THE MATERIAL CODE. FOR

* . ANISOTRCPIC MEMBERS THESE FACTORS

* . MUST CONTAIN THE SPECIFIC VALVES AS
* s INDICATED IN FIGURES 12 TO 18.

*

* FORMAT = (I4+10X+2I11,16Xs5EB.O0)e NUMBER OF CARDS IS 1
* FOR EACH STRUCTURAL MEMBER.

*

* DATA ARE ENTERED EY SUBROUTINE MEMBIN.

*x

RXEhXEREEE XX E Pk EREF ek Rk kkkkkbkhkkkhkkkdhkkkkkkhkkkkkhkkkprhkkkdokkkkkkkk

LA B 2R IR BE B NE B BE BE BE ONE BE R N AR B BE NP EE Y R 3K BE RE K NE NP S OB B R R B IR NE R NF SR N R AR A R L I )

*

* Be CLASS 2 = SUBCLASS 2 (ANISCTROPIC)

x

*

% 31e oo MEMNBER NUMEER MEMBER NUMBER. ENTERED ON EVERY

* . CARD WHICH CONTAINS INFORMATICN ON
* ° THE THREE EASIC CATEGORIES OF THE
* ® MEMBEFR FROPERTIES. THE MEMBER

x ® NUMBER IS ARBITRARY BUT THERE IS A
* . LIMIT CF 3000 ELEMENTS.,

* °

* ° CLASS = 2 CLASS CCDE IS TwWO.

* N

* N SUBCLASSE = 2 SUBCLASS CCDE IS TwOe.

% °

* . ENTER (FIVE VALUES 0OrR LESS FEFR

* . CARD)

* . FOR THE FOLLOWING VARIABLE.

* D

* . BUFFER(J) ELASTIC CONSTANTS (J=1+5)e FOR

* ° ANISCTROPIC MEMBERS THESE FACTORS
* . MUST CCNTAIN THE SPECIFIC VALUES AS
* ) INDICATED IN FIGURES 12 TO 18.

*

* FCRMAT = (14510X+211:16X+s5E8.0). NUMBER OF CARDS 15 1
* FOF EACH STRWCTURAL MEMBER.

*

* DATA ARE ENTERED EBY SUBROUTINE MEMBIN.

*

T T I T T T T I I T T T T T T T I I T I
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ITEM DATA DESCRIPTION

¥ 3« AND 4., DATA FOR FUTURE USE L
%* *
* *
% 32+ ees FUTURE USE THIS CAPABILITY IS NOT AVAILABLE. L 3
x *
SRR ER A RF R kR Rk R kKRR R Rk R Rk Rk kR Rk kKR Rk kR kEKk
* %
* *
* Se ALLCWABLE STRESSES AND PRESCRIBED SIZES. *
* x
* (CLASS 5 - SuBCLASS 1) *
* e -——— ¥
* *
% 33¢ sse MEMBER NUWEER MEMBER NUMPBER, ENTERED ON EVERY *x
* ° CARD WwHICH CONTAINS INFORMATION ON ®
* ° THE THREE BASIC CATEGORIES OF THE *
* . MEMBER FFOPERTIES. THE MEMBER *
* ° NUMBER IS ARBITRARY BUT THERE IS A *
* . LIMIT CF 3000 ELEMENTS. *
* ° %
E . CLASS = 5 CLASS CODE 1S FIVE. *
*x e *
* . SUBCLASS = 1 SUBCLASS COCE 1S ONE. *
* . *
* ° BYFFER(1) TENSION ALLCWABLE STRESS FOF THE *
L N MEMBER., LB/ IN%X%2, *
® ° *
* . BUFFER( 2) COMPRESSION ALLOWABLE STRESS FOR *
* . THE MEMBER, LB/ IN*%*2, *
* . *
* . BUFFER(3) SHEAR ALLOWABLE STFESS FOR THE *
x ° MEMBER ¢ LB/ IN%%x2, *
* . *
* ° BUFFER{4) MINIMUM S1ZE,. %
x . *
* . BUFFER(S) MAXIMUM SIZE. *
x . *
x . THE ABOVE FIVE VARIABLES ARE *
* . ENTERED ON ONE CARDs DATA CLASS S- *
x ° SUBCLASS 1. IF A S1 CARD IS NOT *
* . INPUTs THE PROGRAM WILL USE A SET *
* ® OF BLILT-IN ALLO#ABLES FOR *
* . ALUMINUM, TITANIUM, AND STEEL SHOWN *
* . IN FIGUFE 4, IF THE USER DUOES NOT *
*x . PRESCRIBE SIZE LIMITATIONSs THE *
x ° PROGRAM WILL SET A MINIMUM SIZE OF *
* LK N ) 0.0001- ‘
* *
* FORMAT = (I4,10X4211,416Xs5EB8,0)s NUMBER OF CARCS IS *
* DEFINED BY A BLANK CARD AT THE END OF THE MEMBER DATA. *
* *
* DATA ARE ENTERED BY SJYEROUTINE MEMBIN. *

FASTOF - SOP - ASAM
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ITEM DATA DESCRIPTION

KE Rk hkRkE kR AR SR E R b e kR Rk Rk kk bk kR k kg kkdkk kR ke kEk Rk e Rk k kR kKX X %

* *
* *
. Fe DEFLECTION CCONSTRAINT CONDITIONS *
= *
*x *
T T T S T T Lt T I PRI L O S P T T
x *
* DOES NCT APFLY. *
*x *x

e St S eI s PR s ST RS ES2S S R E SRR 2SS SRS S22 222 RS 22 2t )

Ge STABILITY CCOCNDITIONS

(SEE PROGR AN AFPLICATICN SECTICN)

34 eos LAEBEL CARD SPECIFIC FORMAT OF THIS DATA ITEM
. IS GIVEN BELOW INCLUDING SUGGESTED
° NAMES FOR THE PSEUDO MATRICES BEING
sv e GENEFRATED.

FORMAT = (SXe A&, 2Xs I1s 2X, A8)s NUMBER OF CARDS IS 1.

DATA ARE ENTERED EY SUBROUTINES LDB AND CARDIN.

AeEkrRE kR hR ek ohk Rk khkkkhkrhpk bk bkkkkkrkkkkka kb Rk ek fkk

TYPICAL EXAMPLE OF A STABILITY TABLE IS ILLVSTRATED IN
FIGURES 8 AND G»

REPEAT THE FOLLC#ING THREE ITEMS
FOR EACH STABILITY CONDITICN
UNTIL A BLANK CARD IS ENCCUNTERED.

PR SN R R I IR B I RN AR N N NE R R ER R BE E BE BE R B R AR O B B AR A
ORI N R X X N I N N N N RE L A L NE NP O NE NE ONE CEE K BE B N S S R

3Se eee K CONSTRUCTICN CODE (SEE
. *CONSTRUCTION® VARIABLE IN ITEM
. 281,
o
Lleé 9 NUMBER OF ABSCISSAS (FIRST
INDEPENDENT VARTIABLE).
L ]
. L2Né 9 NUMBER OF CURVES {(NUMBER OF VALUES
. FOR SECCND INDEPENDENT VARIABLE).

FASTOP - SOP - ASAM
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ITEM DATA DESCRIFTION

* sees ISEG = O SEQUENCE NUMBER » *
* *
* FORMAT = (8X4,14,212,54X4,12)s NUMBER DOF CARDS 1S 1y, FOR *
% EACH TABLE OF STABILITY DERIVATIVES BEING ENTERED. *
*® *
x DATA ARE ENTERED EY SUBROLULTINE NUREAD. *
L 3 *
FEREFERE R AR R R SRR AR R AR IS R R R R R AR AR R KSR AR E R R E Rk
* *
* %*
x ENTER (TEN VALUVES OF LESS PER CARD) *
L FOR THE FOLLGCWING ITEM FOR K= leesesslL 1IN, *
X *
¥ 36+ e0e FIRST(K) K* TH VALUE CF ABSCISSA., (FIRST x
INDEPENDENT VARIABLE). *
* N *
* ese ISEQ = 1 SEQUENCE NUMBER . *
* *
* FORMAT = (7X+s9F7+0,+12)s NUMBER OF CARDS IS 1, FOR EACH *
3 TABLE CF STABILITY DERIVATIVES BEING ENTEREDe *
* *
* DATA ARE ENTERED BY SUBROUTINE NUREAD. x
* *
LE2 22222 SRR R R R 2R 2 S R R SRR T 22 P R I e N P T TS TR T
* *
13 *
* REPEAT THE FCGLLCWING ITEM FOF L = 1sseesL2N, *
% *
* ENTER (TEN VALUES OR LESS PER CARD) *
* FOR THE FOLLOWING ITEM FOR K= lgoeseplLINs *
* *
¥ 37¢ ese QVALLUE SHEAR FLCWs LB/IN %*
* ° *
% ° SECCND(K) ALLOWABLE STRESS (PS1I) FOR THE L°*TH *
* ° CURVE AND K'TH VALUE OF THE &*
* » ABSCISSA, *
& P *
* eoe ISEQ = 2,10 SEQUENCE NUMBER, *
* *
L 3 FORMAT = (10F7.0,12)s, NUMBER OF CARDS IS L2Ny FOR EACH *
L TABLE OF STABILITY DERIVATIVES BEING ENTERED.
* &
x DATA ARE ENTERED BY SUBROSTINE NUREADe *
* x
AEF A AR SRR R AR RN Rk Rk kR kR R R E kR KRk gk
* *
* REPEAT FOR EACH STABILITY CONDITION UNTIL A BLANK CARD *
* IS ENCCUNTERED *
L *

FEFEREEE R X R R R R SRR E R AR R R bk kR ko ok kg kk kR k&
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ITEM DATA DESCRIPTIGN

* He ENC OF RUN IN ASAM/ASCM *
* *
* *
* 38s oese¢ LABEL CARD SPECIFIC FORMAT FOR THE END OF ALL *
*® . INPUTY (IDENTIFIED BY LABCGLS) INTO *
x se» ASAM/ASCM 1S GIVEN BELOW. *
* *
x - *
* 0Cc000000011111111112222222222333333333344444445444 *
x 12345678601234567890123456789012345678901234567890 *
* —————— - —————— - *
x LABEL(C) yENDSARUN *
x %
* L
* FORMAT = (SXx, A4, 2X, I1, 2X, AB) NUMBER OF CARDS IS 1. *
* *
* DATA ARE ENTERED BY SUBROUTINES LDB8 AND CARDINe *
%* *
Mok K ok ok ok o & ke ok o ok ok gk X K ok ak ak 2k ok ok sk ok ok sk kR ok dk R R ok ok Kk 3k o ik ok ko ok R ok ke R ok R ok ok ke ok ok
* x*
¥ 396 o0+ LCGIC ITEM %% NO DATA *x%xx *
x *
* IF A FREE-FREE WING IS BEING ANALYZED (KLUE(26) = 26) *
& ENTER DATA FOR THE FOLLCWING ITEMs OTHERWISE (KLUE(26) = *
* 0) OMIT THIS ITEM,. %
* *
L2222 2322 23 3 222 S22 2SR £ 2 823 S RS P R R LIS 2 R T T LSS
* *
*¥ 406 200 GECPL(1) X CCCRCINATE OF PLUG REFERENCE %
* . POINT wITH RESPECT TO THE ORIGIN OF *
x . THE DYNAMICS COORDINATE AXES, &
* ° POSITIVE AFT, %
% . *
* . GEQOPL(2) Y CCORDINATE OF PLUG REFERENCE *
x . POINT wITH RESPECT TG THE ORIGIN OF *
* ° THE DYNAMICS COORDINATE AXESs *
* ° POSITIVE TO THE LEFT. *
* ° *
* ° GEOFL(3) Z COCKDINATE OF PLUG REFERENCE *
* . POINT wWITH RESPECT TO THE ORIGIN OF *
* ® THE DYNAMICS COORDINATE AXES» *
* se e FPOSITI vVE UP, *
* *
% FORMAT = (3€E12.4). NUMBER OF CARDS IS 1. %
* *
% DATA ARE ENTEREC EY SUBROUTINE LAMBDA, *
* *
FEREEKEF Rk Rk R kokk ok kokkkok ke kkkkkkk ko kkkokkkkkk kkk kR k kK k &

FASTOP - SCP - ASAM

135



ITEM DATA DESCRIFTION

(AR S RS R A Rt R R R R R R R R 2 I R R E I SR SIS RSS2 T2

ATAV = AUTCMATED TRANSFORMAT ION ANALYSIS MODULE

I. PREPARATICN OF CARD DATA

CARD INPUT DATA MUST ALWAYS BE ENTERED FOR T#+E MAIN
PROCGRAM. REMAINING DATA WILL DEPEND UPCN THE OPTIONS THE
USER IS EXERCISING.

LR B R R R BE R N AN

*
*
*
*
*
*
*
*
E
*
*
*

REREE KRR KRR R R R R TRk kR R R kR kR Rk Rk Rk kR gk kg ke kk kK ¥

THE TRANSFORMATICN ANALYSIS IS CAPABLE OF PERFORMING THE
FOLLOWING TRANSFCRMATICNS.
l1e TRANSFCRMATIONS BETWEEN THE AERODYNAMICS AND
STRUCTURES GRIDS,
2¢ TRANSFCRMATIONS BETWEEN THE WEIGHTS AND
STRW CTURES GRIDS.
3e TRANSFCRWMATICNS BETWEEN THE DYNAMICS AND
STRULCTURES GRIDS.

LR K BE K BE R B SR BRI

FREEEREE KRR AR AN AR E R AR R AR R R R R kR R kAR E R RN R

ese TADO IDENTIFIES THE BEGINNING OF THE
. CARD INPUT DATA TO THE AUTOMATED
. TRANSFCRMATION ANALYSIS MODULE
200 (ATAM) s, MUST BE ENTERED AS SHOWN,

[
®

AND REFERENCE PAGE NUMBER APPEARING IN THE TABLE OF
CONTENTS AT THE END OF EACH EXECUTION, REMAINING
COLUMNS (FIVE TC SEVENTY TWO) MAY BE USED FOR ANY
DESCRIPTIVE INFCRMATICN THE USER WISHES TO INCLUDE.

FORMAT = (1A4)e NUMBER OF CARDS IS 1.

DATA ARE ENTERED BY SUBRGUTINE ATAM AND SUBROUTINE LDB
WHERE IT IS PASSED TO SUBROUTINE DTABLE TO GENERATE THE
PRCPER HEACING FOR THE TABLE GF CONTENTS.,

LR SR BE SR K B BE NE R R R NE B B R B K BRI AR TRE PR )

*
*
*
P
*
L 3
*
*
*
x=
*x
*x
*
x
*x
*
*
*
USED WITHIN THE PRCGRAM TO GENERATE THE PERTINENT TITLE *
*
x
*
*
*
*
*
*
x
*
x
*
*
*
*
*
*
*
*

A RS R A R R R R T T 2 e PR F R ST
FASTOP - S0P - ATAM
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ITEM DATA DESCRIPTION

* ENTER (SIXTEEN %WORDS PER CARD) *
* FOR THE FOLLOWING ITEM FOR L=1se30016» *
* *
* 2¢ o020 TSHT(L) SUBTITLE CONSISTING OF ONE CARD. *
* *
E wiLL BE LISTED AFTER THE MAIN TITLE AT THE TOP OF EACH *
* PAGE OF THE LISTED RESULTS AND WILL BE USED TO DEFINE &
* THE TYPE OF TRANSFORMATION ANALYSIS BEING PERFORMED. *
x THE SUBTITLE IS INCREASED TO EIGHTEEN WORDS WITHIN THE *
* PRCCGCRAMS WHERE THE LAST TWC WORDS ARE USED TO IDENTIFY *
* THE PROGRAM FRCM »HICH RESULTS ARE LISTED. x
x x
* FORMAT = (1€A4), NUMBER QF CARDS IS 1. *
* *
x DATA ARE ENTERED BY THE SUEROUTINE ATAM, *
& *
AEEERERKRFER P DA RS AR R Rk LR R Rk KRR AR R R R R ER KRR kKRR ER ¥
x *
% *
x® ALL CLUE VALUES INCLUDING ZEROS MAY BE ENTERED If THE *
* USER SO DESIRES, IF THE USER wISHES 7O MINIMIZE THE *
* AMCUNT OF DATA, HE MAY ENTER ONLY NON-ZERO CLUE VALUES *
* ACCORDING TO THE PROCEDURE DISCUSSED IN ®*CCNTROL WORD *
* OPTION® SECTICMNe REGARDLESS OF WHICH APPROACH IS TAKEN *
x THE LAST NCON-ZERC VALUE ON THE LAST CARD MUST BE *
* PRECEDED BY A NEGATIVE SIGN. *
E 3 *
* 3¢ o009 KLUET( 1) = DO NOT CALCULATE THE AERODYNAMICS *
* . TO STRUCTURES GRID TRANSFORMATION *
* . MATRICES. *
* . = CALCULATE THE AERODYNAMICS TO *
* ® STRUCTURES GRID TRANSFORMATIGN *
* . MATRICES., *
* » *
* . KLLETL( 2) = DO NCT CALCULATE THE WEIGHTS TO *
* . STRUCTUFES GRID TRANSFORMATION x*
* ° MATRICES., *
* ° = CALCVWILATE THE wEIGHTS TC STRUCTURES *
* . GRID TRANSFORMATION MATRICES. *
* . *
* . KLLET( 3) = DO NOT LIST INTERMEDIATE OUTPUT IN *
* . THE TRANSFORMATION CALCULATIONS, *
* . = 3 LIST INTERMEDIATE OuTPUT IN THE &
* . TRANSFORMATION CALCULATIONS. *
x . *
* . KLLET( 4) = DO NGOT CALCULATE THE DYNAMICS TO *
* . STRUCTURES GRID TRANSFORMATION *
* . MATRI X *
* . CALCULATE THE DYNAMICS TO *
x . STRUCTURES GRID TRANSFORMATION *
* ° MATREIX KLUET(4) = 4 IF KLUES(8) = *
* - 8. *

FASTOP = SOP - ATAM
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ITEM DATA DESCRIFTION

® KLUET( 5) = 0 USE AERODYNAMICS GRID GEOMETRY
° GENERATED IN SUBSONIC FLOW,

*

s = 5 USE AERODYNAMICS GRID GEOMETRY
s s GENERATED IN SUPERSONIC FLOW.

NOTE T+AT IF BOTH SUBSCNIC AND SUPERSONIC LODADS ARE
BEING COMPUTED IN THIS RUN, THEN THE USER MUST USE
IDENTICAL GRID GEOMETRY FCOR BOTH CASESe (SEE ALAM) AND
SET KLUET(S) = 0.

FORMAT = (1014). NUMBER CF CARDS IS 1.,

DATA ARE ENTERED BY THE SUBROUTINE ATAM THROUGH THE
SUBROUTINE CLUES,

kR E Rk ek kk ko ko kk Xk kkkkkk ko kk ok kR Rk ke kg Rk kkk kkkxhkEk

As STRUCTURES GECMETRY GRID

THE FOLLCWING THREE ITEMS FROVIDE THE GEOMETRY OF THE
STRUCTURES GRIO AND MUST ALWAYS BE ENTERED AS DATA IF
ONE OR ANY COMEBINATION OF THE THREE, AERODYNAMICS,
WEIGHTS. AND DYNAMICS GRIDS TRANSFORMATIONS, ARE BEING

EXECUTED.

4+ eeoo TAO1L IDENTIFIES THE BEGINNING OF THE
o CARD INPUT DATA TO THE STRUCTURES
. GRID GECMETRY SUBMODULE. IN THE
. AUTOMATED TRANSFORMATION ANALYSIS
° MODLLE (ATAM). MUST BE ENTERED AS
LI ) SHO‘N.

USED WITHIN THE PROGRAM TO GENERATE THE PERTINENT TITLE
AND PAGE NUMBER APPEARING IN THE TABLE OF CONTENTS AT
THE END CF EACH EXECUJUTIONe. REMAINING COLUMNS (FIVE TO
SEVENTY TwWO) MAY BE USED FOR ANY DESCFIPTIVE INFDRMATION
THE USER WISHES TC INCLUDE.

0c0000CO
23456789

AOI[

FORMAT = (1A4)., ANUMBER OF CAKRDS IS 1.

LR B B B B SR K BN BE B BE R X K R BE B X N K AL R AR A IR AR AR A N A R N EEE EEE R E e
LI 2R B B AR A I K IR B IR B B IR BE B B N B N AN IR A WA A I R A N  E E EE EE EERE E ey
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ITEM DATA DESCRIFTION

 d DATA ARE ENTEFED EBY SUBROUTINE S2 AND SUBROUTINE LODB *
x WHERE IT IS PASSED 7O SUBROUTINE DTABLE TO GENERATE THE *
* PROPER HEADING FOR THE TABLE OF CONTENTS. *
* *
kkkkkkkkkkkpkkghkkhkkkhhkkkkkkkkkkkkkkkkhkkkkkkkkhkkkhkkkgkkkkkrkkkkkk k
L *
x® *
 d Se eve NSGEUfE 1000 NUMBER OF STRUCTURES GECOMETRY GRID *
* ss e POINTS,. *
* *
x® FORMAT = (1]14+,4X), NUMBER OF CARDS IS 1. *
* x
X DATA ARE ENTERED BY SUBFOUTINE 52 *
* *
FRER TR Rk kokk ek ko k ko kkkk kR kb kg kR kR Ekk Kk
x *
x *
* REPEAT THE FOLLCWING ITEM FOR M = 1seessNSGEO. *
x *
* 6o oe0e ISGEC(M) THE NUMBER CF THE STRUCTURES GRID *
* . POINT, *
x* ° *
* ° XSGEQ (M) X CCCRDINATE, RELATIVE TO THE *
* . STRUCTURES COORDINATE SYSTEM *
* ° ORIGIN, OF THE M®*TH STRUCTURES *
& . GEOMETRY GRID POINT, POSITIVE AFT, *
* ° IN, *
& ° *
* » YSGECG(WM) Y CCCRDINATE, RELATIVE TO TEE *
* ° STRUCTURES COORODINATE SYSTEM *
® ORIGIN, OF THE M*TH STRUCTURES *
* . GECMETRY GRID POINT, POSITIVE TO *
x . THE LEFTs INe *
* . *
* ° ZSGEC( M) Z COORDINAYTE, RELATIVE TO THE &
x . STRUCTURES COORDINATE SYSTEM &
* . DRIGIN, OF THE M*TH STRUCTURES *
* » GECMETRY GRIOD POINT, POSITIVE UP, *
* ) IN. *
& %
* FORMAT = (14, 3E13.6). NUMBEF OF CARDS IS NSGEOD. *
* *
| DATA ARE ENTERED BY SUBROUTINE S2. *
* *
RER KRR EE XA XS B Aoy Rk R kkkk Rk kkk ke ko kkkkkkkkkkkkkkFhkkkkkkkkkkkkk
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ITEM DATA DESCRIFTION

x *
* *
3 2 I I P e T R P I s RS 2SS T S Ll
* Be TRANSFORMATIONS BETWEEN AERODYNAMICS AND *
% *
* STR4CTALRES GRIDS *
x *
* *
Ehkhkkk Rk ke kk R Ekk kR kR kk Rk kR S hhkkkkhkkk kR kEhkkRk s hERkkkEkxkkkk X
* *
* 7e wves LOGIC ITEM k% NO DATA %xx*x *
% %
* IF TRANSFORNMATICN ANALYSIS FOR THE AERODYNAMICS GRID 1S *
* TO EE PERFORMED (KLUET{1) = 1) ENTER THE FOLLOWING SIX *
x ITEMSs OTHERWISE (KLUET(1) = 0) OMIT THESE ITEMS., E
* %
ok kkkkkk ko kk kR kR pokk ke kkkk Rk kR ke kk kR kkk kg hkkkkkgkEkk
*x *
L 1. CORRESPCNCENCE TABLE *
¥* *
* *
KREERRREREREE BB RSB R R KA AR R R R R kAR ARk kK kR kR e Rk ke ke Rk K
*x
Be e0oe TACIL IDENTIFIES THE BEGINNING CF THE

. CARD INPUT DATA TO THE

° TRANSFCRMATIONS BETwEEN

. AERCODYNAMICS AND STRUCTURES GRID

. SUBMODULE s IN THE AUTOMATED

. TRANSFORMATION ANALYSIS MODULE

sea (ATAM), MUST BE ENTERED AS SHOWN,

USED WITHIN THE PRCGRAM TO GENERATE THE PERTINENT TITLE
ANC PAGE NUMBER APPEARING IN THE TABLE OF CONTENTS AT
THE END OF EACH EXECUTION. REMAINING COLUMNS {(FIVE TO
SEVENTY TwO) MAY BE USED FCR ANY DESCRIPTIVE INFORMATION
THE VSER wISHES TO INCLUDE.

FORMAT = (1A4)., NUMBER OF CARDS IS 1.
DATA ARE ENTERED BY SUBROUTINE S2 AND SUBROUTINE LDB

WHERE IT IS PASSED TO SUBRCUTINE DTABLE TO GENERATE THE

*
%
*
*
£
*
*
%*
*
*
3
*
*
*
*
*
*
x
*
*
*
*
x
*
*
*
* PROPER HEADING FOR THE TABLE OF CONTENTS.,
*

*

*
*
x
*
*
x
*
x
*
%
*
*
*
x
*
*
=
*
*x
*
*
*
*
*
*
*
x
Y

I3 PSR S TSRS 2 L2 S 22 RS 2 R RS R 222 2 SRR R 2 RS2 s Rt L
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ITEM DATA DESCRIPTICN

* SINCE THE SIGN CONVENTICN FOR THE AERODYNAMIC LOADS AND *
* THE STRUCTURES MODEL LCADS IS THE SAME, THE UNIT FORCES *
* IN THE AERODYNAMICS GRID ARE US3SED AS GIVENe *
* *
* *
*¥ 9 ese NIGECC NUMBER CF AERDDYNAMICS GRID POINTS *
* . IN THE CORRESPONDENCE TABLE BETWEEN *
x . THE AERGCDYNAMICS AND STRUCTWRES *
% . GRIDSe NOTE THAT FOR SUBSONIC FLOW *
* . NIGEOC IS EQUAL TC OR LESS THAN ONE *
* . HUNDRED AND FIFTY WHEREAS FOR *
*x ° SUPERSCNIC FLOW NIGEOC IS EQUAL TO *
. » CR LESS THAN ONE HUNDRED. *
* ° *
* . NDCF (=NIGECC) NUMEBER CF AERODYNAMICS GRID UNIT *
* . FORCES. FOR EACH AERDDYNAMICS GRID *
* ° POINT CNLY THE Z FDRCE COMPUONENT 1IS *
* . REQUIRED. *
. x
* . NSGECLV = 0 DUMMY VARIABLE, *
* . *
* ° NIGEULfENIGECC LOWER VALUE OF AERODYNAMICS GRID *
* . POINT FOR WHICH INTERMEDIATE OUTPUT *
* . IN THE TRANSFORMATION ANALYSIS IS *
* s DESIRED. IF KLYET(3) = 0+ LET *
* ° NIGEQL = 0. *
* . *
* ® NIGEOUfENIGEDC UPPER VALUE OF AERODYNAMICS GRID *
* . POINT FCR WHICH INTERMEDIATE QUTPUT *
] ° IN THE TRANSFORMATION ANALYSIS 1S *
* ° DESIRED., IF KLUET(3) = 0+ LET *
* ee e NIGEGCU = 0. *
* *
* FORNMAT (S14), NUMBER DF CARDS IS 1. *
x *
* DATA ARE ENTERED BY SUBROUTINE S2. *
* *
KRR KRR TR AR AR R E IR SRR RN R KRR R KRR RN R R KRR EKER TR EEE X
x %
* *x
¥ 10e oo XREFT X DISTANCE BETWEEN STRUCTURES AND *
* » AERODYNAMIC SURFACE CDORDINATE *
* ° SYSTEM CRIGINS, POSITIVE FOR *
* . AERODYNAMIC SURFACE AFT OF *
* . STRUCTURES CDORDINATE SYSTEMs IN. *
x . *
® YREFT Y DISTANCE EBETWEEN STRUCTURES AND *
* ° AERODYNAMIC SURFACE COORDINATE *
* . SYSTEM ORIGINS, POSITIVE FOR *
* . AERODYNAMIC SURFACE TO THE LEFT COF *
* . STRUCTURES CODORDINATE SYSTEM, INe *
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ITEM DATA DESCRIFTION

. ZREFT Z DISTANCE BETWEEN STRUCTURES AND
. AERODYNAMIC SURFACE COORDINATE
. SYSTEM CRIGINSs POSITIVE FOR
AERODYNAMIC SURFACE ABOVE
. STRUCTURES COORDINATE SYSTEMs INoe

FORMAT = (4Xy 3JE13.6) NUMBER OF CARDS 1S 1.

DATA ARE ENTERED BY SUBROVTINE 52.

LR B SR SR B BE BE R 2N
.
.

EEEXKERERREEFEFXREE AR FRE R RN ER R AR KRR R R KRRk AR R R R KR KRR KR XK %K

*

*

*

*

*

&

x

L

*

&

*
%= *
% *
* REPEAT THE FOLLCwsING THREE ITEMS FOR I = 1seeesNIGEDOC *
*
* *
¥ 1l1e eee NCORR( 1) THE NUMBER OF THE AERCDYNAMIC NODE *
* ° T0 BE BEAMED 70O THE STRUCTURAL *
* NODES. (IDENTICAL TO AERODYNAMIC *
% PANEL NUMBERING SYSTEM). *
% ° *
* » NCORR( 2) FIELD FOF STRUCTURES NODE 1 TO *
] . WHICH THE AERODYNAMIC NODE WILL BE *
* ° BEAMED IN ACCORDANCE #ITH THE L
* ® BEAMING TYPE CLUE DESCRIBED BELOW *
% . (NCORR(6)). *
* . *
. NCORR( 3) FIELD FCr STRUCTURES NODE J TO *
* . aHICH THE AERODYNAMIC NODE #ILL BE b
x ° BEAMED IN ACCORDANCE WITH THE *
* . BEAMING TYPE CLUE DESCRIBED BELOW *
* ° (NCORR(6)) . *
* . *
* » NCORR{ 4) FIELD FOF STRUCTURES NODE K TO *
* ° WHICH THE AERODYNAMIC NODE WwWILL BE *
* . BEAMED IN ACCORDANCE wITH THE *
* . BEAMING TYPE CLUE DESCRIBED BELOW *x
* . (NCORR(6)). *
* . *
* » NCCRF( S) FIELD FOR STRUCTURES NODE L TO x
* . wHICH THE AERODYNAMIC NODE WILL BE *
* » BEAMED IN ACCORDANCE WITH THE *
* » BEAMING TYPE CLUE DESCRIBED BELOW *
L 3 . (NCCORFR(6)) . *
* ° x®
* » NCCRR( 6) BEAMING TYPE CLWVE. THE THREE TYPES *
* . OF BEAMING CLUES ALLOWED ARE *
* ° DISCUSSED BELOW. NCTE THAT THE *
° SEQUENCE OF CALLOUT USING THE *
* . NUMBERED NODES IS ALWAYS IN A ®2Z°" *
*® » PATTERN. *
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LR IR SR N B ONE R R B N AR NE AR N N IR IR IR R RE CNE RPN CEECEE BE EE R B CBE R EE R N K R NE N BE R K L B B L AR

I1TEM

DATA

NCORR( 7)

NCCRR{ 8)

NCORR( G}

NCCRRI 10)

NCCRR{11)

NCCRR(12)

ses THETAZ

DESCRIPTION

le CROERED SIMPLE BEAMING TO EIGHT
NODESs THE CLUE °®*8°* IN EITHER
COLUMN 21 OR 22 (NOCT IN BOTH)
INDICATES ORDERED SIMPLE BEAMING TO
EIGHT NODESe THE FIRST BEAMING
PLANE (TOP SJRFACE) USES 00D
NUMBERED NODES (I, Js» Ke AND L)
FROVIDED BY THE USERs THE SECOND
BEAMING PLANE (BOTTOM SURFACE) USES
EVEN NUMBERED NODES (Ns O, P, AND
Q) AVTCMATICALLY ASSIGNED BY THE
FROGRAM,

2e CANTILEVERED BEAMING TO FQUR
NODES., THE CLUE °C®" IN COLUMN 21
OR 22 (NOT IN BOTH) INDICATES
CANTILEVERED BEAMING TO FOUR NODES
(1, J9 Ky AND L) PRCVIDED BY USER.

3. NCN-ORDERED SIMPLE BEAMING TO
EIGHT NODES. THE CLVE ®88°* IN
COLUMNS 21 AND 22 INDICATES
NON-ORDERED SIMPLE BEAMING TD EIGHT
NODES (1e Js Ko Ls N» Ds Ps AND Q)
PROVIDED BY THE USERe NODES TIs J»
Ks AND L SHCULD BE PUNCHED ON THIS
CARDe NODES Ns Os P» AND Q SHOULD
BE PUNCHED ON THE NEXT CARD AS
SHOWN IN THE FOLLOWING ITEM.

WHEN USING *8B? THERE IS NO
RESTRICTION AS TO WHICH NODES ARE
ODD NUMBERED AND WHICH ARE EVEN
NUMBEREDe.

FIXED VARTABLE, EQUAL TO ZEROe.

FIXED VARIAELE., EQUAL TC ZEFRQ.

FIXED VARIABLE.

FIXED VARIABLEs, EQUAL TC ZERQ.

FIXED VARIABLE., EQUAL TO ZEROC.

FIXED VARIABLE, EQUAL TO ZERO.

DUMMY VARIABLE. EQUAL TO ZERD.

NOTE THAT THE SUM OF ONES (NCORRIK)s K = Tseeesl2s 1 =
lseeesNIGECC) MUST BE EQUAL TO THE VALUE OF THE VARIABLE
NDCF ENTEREC AS DATA IN ITEM 9.
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ITEM DATA DESCRIFPTION

L 3 FORMAT = (S514,A24:612,F6.2)s NUMBER OF CARDS IS ONE FOR *
* EACH AERODYNAMICS GRID POINT. *
* *
*® DATA ARE ENTERED EY SUBROUTINE 52, *
* *
FEREE R KRR R ER SRR REE AR KR KRG RE R Rk Rk Rk ke ek k kR kR kR E R KX %K
x *
% 120 oeeoe LOGIC 1TEM **xk NO DATA **x¥ *
x *
* *
* IF BEAMING TYPE CLUE (NCORR(H5)) 1S *88" ENTER THE *
* FOLLOWING ITEM, OTHERWISE IF BEAMING TYPE CLUE IS *8* OR *
x °ce® OMIT THIS ITEM, *
* *
shkkkk kR ok ko hk Rk kR ARk KRR F ek kR kR kR kR kkkkkkhk ok kk kR xRk ERkx
* *
X 13, see NCORR{13) FIELD FCR STRUCTUVRES NODE N 70O *
x . WHICH THE AERODYNAMIC NODE WILL BE *
* » BEAMED IN ACCORDANCE WITH THE *
* » BEAMING TYPE CLUE DESCRIBED IN [TEM *
* . ABOVE {NCORR{6})), *
* ° *
* » NCORR(14) FIELD FOR STRUCTURES NODE O TO *
*x . WHICH THE AERODYNAMIC NGDE WILL BE *
* . BEAMED IN ACCORDANCE WITH THE *
3 . BEAMING TYPE CLUE DESCRIBSED IN ITEM *
* ° ABOVE (NCCRFR(6)). *
* ° *
* . NCORR(1S) FIELD FOR STRUCTURES NODE £ TO *
x . wWHICH THE AEROODYNAMIC NODE WILL BE *
X . BEAMED IN ACCORDANCE WITH THE *
* . BEAMING TYPE CLUE DESCRIBED IN ITEM *
* . ABOVE (NCORR(6)). *x
* . *
* ° NCORR(16) FIELD FOR STRUCTURES NODE Q TO *
x » WHICH THE AERODYNAMIC NODE wliILL BE %
* » BEAMED IN ACCOROANCE WITH THE *
* ° BEAMING TYPE CLUE DESCRIBED IN ITEM  J
* ses ABOVE (NCDRR(8)). *
* *
* FORMAT = (4Xs+414). NUMBER CF CARDS IS ONE FOR EACH *
* AERCDYNAMICS GRID POINTe. *
* *
*x DATA ARE ENTERED BY SUBROUTINE S2. *
* *
*tt#**t****#*******#**#t*******##***t**#tt*****t****tt******#t**#
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ITEM DATA DESCRIFTION

* *
* *
AEERAERRARERERER SRR AR AR KR KRR R AR R KRR R EE R KA KRR R R AR KRR
* Ce TRANSFORMATICNS BETWEEN WEIGHTS AND STRUCTURES GRIDS %

* e — e ———————————— - ——————————— - > o 2 > o K

E
R R FRERER R R R R R R R R AR E R AR R R TR R MR AR R R E R R R AR R Xk TR &

* *
* 14, veo LOGIC ITEM *%%k NO DATA *xx¥x%x *
& *
% IF TRANSFORMATICN ANALYSIS FOR THE WEIGHTS GRID IS TO BE *
¥ PERFORMED (KLUET(2) = 2) ENTER THE FOLLOWING SIX ITEMS, %*
* OTHERWISE (KLUET(2) = 0) OMIT THESE ITEMS. *
® *
AR SRR ER AR R P RRER R R R A R R KRR KSR E KRR KT R AR R F R KRR R E R K
* *
* ) 9 CCRRESPONDENCE TABLE *
* &
* *

R TREE AR PSR R E AR DS F RN kR bk kFTh kR kR Rk kKR k Rk Kk Rk Rk KEE XK

15¢ ese TAC2 IDENTIFIES THE BEGINNING OF THE
. CARD INPUT DATA TO THE
. TRANSFCRMATIONS BETWEEN WEIGHTS AND
. STRUCTURES GRIDS SUBMODULEs IN THE

AUTOMATED TRANSFORMAT ION ANALYSIS
. MODULE (ATAM)., MUST BE ENTERED AS
s e SHOWN.

USED WITHIN THE PROGRAM TO GENERATE THE PERTINENT TITLE
ANC PACGCE NUMBEFR AFPEARING IN THE TABLE OF CONTENTS AT
THE END OF EACH EXECUTICNe. REMAINING COLUMNS (FIVE TO
SEVENTY Tw0) MAY BE USED FOR ANY DESCRIPTIVE INFORMATION
THE USER WISHES TGO INCLUDE.

0000000001
1234567850

TACZ[

FORMAT = (1A4). NUMBEHR OF CARDS 1S 1.

DATA ARE ENTERED EY SUBROUTINE S2 AND SUBROUTINE LDB
WHERE 1IT IS PASSED TO SuBROUTINE DTABLE TO GENERATE THE
PROPER HEADING FOR THE TABLE OF CONTENTS.

R BE R BN B SR B IR RE B AR BE EE NE BE R OBE BE BE N CSR B R OB N

CER R ERE R R R E R R R KRR R R R KR ERE KRR RS R R R kR Rk

LR BE B B B B B K BE BE BE B 2N BE BE R BE SR CNE B E R B SR NE B BE B N N N

*
* SINCE THE SIGN CONVENTICON FOR THE INERTIAL LGCADS AND THE
* STRUCTURES MODEL LGCADS IS THE SAME, THE UNIT FORCES AND
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ITEM DATA DESCRIPTION

* MOMENTS IN THE BWEIGHTS GRID ARE USED AS GIVENe. *
* *
x *
¥ 16 se0 NIGEOCﬁé 1100 NUMBER OF DISTRIBUTED AND *
* . CONCENTFRATED WEIGHTS GRID POINTS IN *
* . THE CORRESPONDENCE TABLE BETWEEN *
& » THE WEIGHTS AND STRUCTURES GRIDS.
* ° *
* . NDOFféG*NIGEOC NUMBER OF WEIGHTS GRID DEGREES OF *
* . FREEDCM (UNIT FORCE AND MOMENT *
x ° INPUTS) . FOR EACH wEIGHTS GRID *
* . POINT A MAXIMUM OF SIX DEGREES OF *x
x ° FREEDOM MAY BE COUNTED - THREE FOR *
* . THE Xs Ys Z FORCE COMPONENTS AND x
* . THREE FOR THE Xes Ys Z MOMENT *
* . COMFONENTS. THIS NUMBER wliILL *
* ° DEPEND ON THE VALUES OF NCORR(K)e K *
* ° = Teosen9l2y I = 1lgeeesyNIGEDC, *
* ° ENTERED AS DATA IN THE 1TEM BELOW. *
L ° *
* . NSGEGU = 0 ODUMMY VARIABLE. *
& ® *
® . NIGECLfENIGEOU LOSER VALMVE OF WEIGHTS GRID POINT *
x ° ) FOR WHICH INTERMEDIATE OUTPUT 1IN *
* ° THE TRANSFORMATION ANALYSIS 1S L
* . DESIRED . IF KLUET(3) = 0, LET *
* . NIGEOL = 0. *
* - *
* ° NIGEQUﬁéNIGECC UPPER VALUE OF WEIGHTS GRID POINT *
3 . FOR WHICH INTERMEDIATE OUTPUT IN *
* . THE TRANSFORMATION ANALYSIS IS *
P . DESIRED., IF KLUET(3) = 0, LET *
*x se e NIGEGC& = Qe *
* *
x FORMAT (514). NUMBER OF CARDS IS 1. *
x x
* DATA ARE ENTEFRED BY SUBRDUTINE S2. *
* x
EEkE XXX ER AR LNk R AR IRk kR ek k ko k kR kkkkkk kg kk kxR gk
* x

*x
* 17+ ooe XREFT X DISTANCE EETWEEN STRUCTURES AND *
* . WEIGHT SURFACE COORDINATE SYSTEM %*
* ° ORIGINS, POSITIVE FOR WEIGHT *
* . SURFACE AFT OF STRUCTURES %
* . COORDINATE SYSTEM, INe *
* . YREFT Y DISTANCE BETWEEN STRUCTURES AND *
* » WE IGHT SURFACE COORDINATE SYSTEM *
* . ORIGINS, POSITIVE FOR WEIGHT x
x . SURFACE TO THE LEFT COF STRUCTURES *
x ° COORDINATE SYSTEM, INe x
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ITEM DATA DESCRIPTION

* . ZREFTY Z DISTANCE BETWEEN STRUCTURES AND &
* . WEIGHT SURFACE COORDINATE SYSTEM x
x ° ODRIGINS, PCSITIVE FQOR WEIGHT *
* . SURFACE ABOVE STRUCTURES COORDINATE *
* se e SYSTEM, INo *
* *
* FORMATY = (4Xs 3E13.6)¢ MUMBER OF CARDS IS 1. *
. *
* DATA ARE ENTERED BY SUBROUTINE S2. *
* *
REREERREREXKER IR ERE R R KRR KRR TSR A R R RRE kR KRRk kR Rk kR k¥
*

¥

* REPEAT THE FOLLCWING THREE ITEMS FOR I = lgseeeyNIGEOC

x

*

*¥ 18s eonse NCORR{ 1) THE NUMBER OF THE wEIGHT NODE TO BE

* ° BEAMED TO THE STRUCTURAL NODES.

* ° (WEIGHT NODES ARE NUMBERED

* . SEQUENTIALLY IN THE ORDER IN WHICH

* ° THEIR COORDINATES ARE ENTERED IN

* ° ITEMS 24, 2€ OF ALAM)

x .

* . NCCRR( 2) FIELD FOR STRUCTURES NODE 1 TGO

| N WHICH THE WEIGHT NODE WILL BE

x ° BEAMED IN ACCORDANCE WITH THE

* . BEAMING TYPE CLVE DESCRIBED BELOw

] . {(NCCRR(6)).

* .

* ° NCORR( 3) FIELD FOR STRUCTURES NODE J TO

* . WHICH THE WEIGHT NODE WILL BE

* . BEAMED IN ACCORDANCE wITH THE

x . BEAMING TYPE CLUE DESCRIBED BELOW

x . (NCORR(6) ).

* °

* ° NCORR( 4) FIELD FOR STRUCTURES NODE K TO

* ° WHICH THE WEIGHT NODE WILL BE

x ® BEAMED IN ACCORDANCE WITH THE

* ° BEAMING TYPE CLVJE DESCRIBED BELOW

* ° {(NCORR(6)) .

* .

* . NCORR( £) FIELD FCR STRUCTURES NODE L TO

® . WHICH THE WEIGHT NODE wWILL BE

* . BEAMED IN ACCORDANCE wlITH THE

* . BEAMING TYPE CLUE DESCRIBED BELOW

% ° {NCCRR(6)),

* .

* ° NCCRR({ €) BEAMING TYPE CLUE. THE THREE TYPES

* » OF BEAMING CLVES ALLOWED ARE

E . DISCUSSED BELOW. NOTE THAT THE

* ° SEQUENCE OF CALLOUT USING THE

* ° NUMBERED NODES IS ALWAYS IN A *Z°
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ITEM

DATA

NCORR( 7)

NCORR (

g)

DESCRIFTION

PATTERN,

l. CROERED SIMPLE BEAMING TO EIGHT

NODESe. THE CLUE *'B' IN EITHER
CBLUMN 21 OR 22 (NOT IN BOTH)
INDICATES ORDERED SIMPLE BEAMING TO
EIGHT NODES. THE FIRST BEAMING
FLANE (TOP SURFACE) USES ODD
NUMBERED NODES (1, J» Ke AND L)
PROVIDED BY THE USER. THE SECOND
BEAMING PLANE (BOTTOM SURFACE) USES
EVEN NUMBERED NODES (N, Os P, AND
Q) AUTCMATICALLY ASSIGNED BY THE
PROGRAM.

2e CANTILEVERED BEAMING TO FOUR
NODESe THE CLUE *C®' IN COLUMN 21
CR 22 (NOT IN BOTH) INDICATES
CANTILEVERED BEAMING TO FOUR NODES
(I, Jeo Ke AND L) PROVIDED BY USER.

3. NCN-ORCERED SIMPLE BEAMING TO
EIGHY NODES, THE CLUE °*88° 1IN
COLUWMNS 21 AND 22 INDICATES
NON-ORDERED SIMPLE BEAMING TO EIGHT
NODES (Is Js Ky Ly Ny Oy Py AND Q)
FROVIDED BY THE USERe. NODES Is J»
Ke AND L SHOULD BE PUNCHED ON THIS
CARDe NODES Ns» 0o Py AND @ SHOULD
BE PUNCHED ON THE NEXT CARD AS
SHOWN IN THE FOLLO&ING ITEM.

WHEN USING *88°® THERE IS NO
RESTRICTION AS TO WHICH NODES ARE
ODD NUMBERED AND WHICH ARE EVEN
NUMBERED.

DO NOT INCLUDE EFFECT OF X
COMPONENT OFf INERTIAL FORCE IN THE
wEIGHTS 7O STRUCTURES GRID
TRANSFCRMATION MATRIX.

INCLUDE EFFECT OF X COMPONENT OF
INERTIAL FORCE IN THE WEIGHTS TO
STRUCTURES GRID TRANSFORMAT ION
MATRIXo.

DO NOT INCLUDE EFFECT OF Y
COMPONENT OF INERTIAL FORCE IN THE
WEIGHTS TO STRUCTURES GRID
TRANSFORMATION MATRIX.

INCLUDE EFFECT OF Y COMPONENT OF
INERTI AL FORCE IN THE WEIGHTS TO
STRUCTURES GRID TRANSFORMATION
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ITEM DATA DESCRIPTION

*x . MATRIX. *
* ° *
¥ ° NCCRR( S) = 0 DO NOT INCLUDE EFFECT OF Z *
* ° COMPONENT OF INERTIAL FORCE IN THE *
* ° WEIGHTS TO STRUCTURES GRID *®
* . TRANSFCRMATION MATRIX. *
* . =1 INCLUDE EFFECT OF Z COMPONENT OF *
* ° INERTIAL FORCE IN THE WEIGHTS TO *
* . STRUCTURES GRID TRANSFORMATION >
* o MATRIX. »
* - *x
* - NCORR{10) = 0 DO NOT INCLUDE EFFECT OF X *
& . COMPCONENT OF INERTIAL MCMENT IN THE *
* . WEIGHTS TO STRUCTURES GRID
* . TRANSFCRMATION MATRIX. *
* ° =1 INCLUDE EFFECT OF X COMPONENT OF *
* » INERTIAL MOMENT IN THE WEIGHTS TO *
* ° STRUCTURES GRID TRANSFORMAT ION *
* . MATRIX. *
* » *
* ° NCORR(11) = 0 DO NOT INCLUDE EFFECT OF Y *
» COMPCNENT DOF INERTIAL MCMENT IN THE *
* ° SEIGHTS TO STRUCTWRES GRID *
* ° TRANSFORMATION MATRIX. &
* . = 1 INCLUDE EFFECT OF Y COMPONENT OF *
* . INERTIAL MOMENT IN THE WEIGHTS TO *
* » STRUCTURES GRID TRANSFORMATION *
x . MATRIX. *
* . *
* . NCORR(12) = 0 DO NOT INCLUDE EFFECT OF Z *
x ° COMPONENT OF INERTIAL MOMENT IN THE *
* ° WEIGHTS TO STRUCTURES GRID *
* ° TRANSFORMATION MATRIX. ®
* . =1 INCLUDE EFFECT OF Z COMPONENT OF *
* ° INERTIAL MOMENT IN THE WEIGHTS TO *
* ® STRUCTURES GRID TRANSFORMATION *
¥ . MATRIXe *
* o *
* eoe THETAZ DUMMY VARIAEBLE. EQUAL TO ZERQG. *
* *
* NOTE THAT THE SuM OF ONES (NCCRR(K)s K = 7s0009l2s I = *
*® leess s N[IGEGC) MLST BE EQUAL TO THE VALUE OF THE VARIABLE *
* NDCF ENTERED AS DATA IN ITEM 16. *
* *
FORMAT = (514 ,A2,612,F6+:2)¢ NUMBER OF CARDS IS ONE FOR *
& EACH WEIGHTS GRID POINT. *
x *
* DATA ARE ENTEREO BY SUBROUTINE S2. *
* x
kR E R R ARk A TR RKEEREKENE #*#‘**t******#*#t**‘t##******t********
& L 3
¥ 19, eee LCGIC ITEM *kkx NC CATA *x* *
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ITEM DATA DESCRIPTION

* IF BEAMING TYPE CLUE (NCORR(6)) IS *8B* ENTER THE *
* FOLLOWING ITEM, DTHERWISE IF BEAMING TYPE CLUE IS *B® OR =%
* eC* OMIT THIS ITEM. *
x *
E2 322 2 232 L2 22 F SRR R RS R RS2 S F R 2232 2 1 2R TR TR SR R ST E TR IRE LR}
* *
X 20s oee NCORR{13) FLELD FOR STRUCTURES NODE N TO *
x . WHICH THE WEIGHT NODE WILL EE *
* BEAMED IN ACCORDANCE WITH THE *
* . BEAMING TYPE CLUE DESCRIBED IN ITEM *
* . ABCVE (NCORR(6)). *
* * *
* o NCORR( 14) FIELD FOR STRUCTURES NODE 0O TO *
* o WHICH THE WEIGHT NODE WILL BE *
* . BEAMED IN ACCORDANCE WITH THE *
* . BEAMING TYPE CLUE DESCRIBED IN ITEM *
* . ABOVE (NCORR(6)). *
* ° *
* . NCCRR( 185) FIELD FOR STRUCTURES NODE P TO *
* . wHICH THE WwEIGHT NODE WILL B8E *
* o BEAMED IN ACCORDANCE WITH THE *
* . BEAMING TYPE CLUE DESCRIBED IN ITEM *
* . ABOVE {(NCORR(6)). *
* . *
* . NCCRR( 16) FIELD FOR STRUCTURES NODE Q TO *
* » WHICH THE WEIGHT NODE WILL BE *
*® . BEAMED 1IN ACCORDANCE WITH THE *
% . BEAMING TYPE CLUE DESCRIBED IN ITEM *
x oo ABOVE (NCORR(6)), *
* %
* FORMAT = (4X,414)e NUMBER OF CARDS 1S ONE FOR EACH *
* WEIGHTS GRID PCINT. *
* *
* DATA ARE ENTERED BY SUBROUTINE S2. *®
*® *
e Y S Y R Y PR R L s Rt s Tt
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I1TEM DATA DESCRIFTION

* *
L *
##t*###t#t#tt*#t#ttt#tttt***t*#t**t*##ttttt#*#ttttt#tt*t*t#*tt###
* Do TRANSFORMATIONS BETWEEN DYNAMICS AND STRUCTWRES GRIDS =*
3 —-
* *
akk kR ke khk kR kk kR ke kkkhkkkk gk kb kk kR ek bk k ek kx ke kkk ¥
* x
* 21ls oes LOGIC ITEM *xx% NO DATA *¥x
L 3 *
& 1F TRANSFORMATICN ANALYSIS FOR THE DYNAMICS GRID 15 TO *
% BE PERFORMED (KLUET(4) = 4) ENTER THE FOLLOWING ELEVEN *
% ITEMS. OTHERWISE (KLUET(4) = 0) OMIT THESE ITEMS. E
* *
R e e T T T T T Td 11t 2223022 s 2 22222 22 222 2 22 222 2 S X2 Lt
*
x *
* 1. DYNANICS GRID GECMETRY *
* *
*

EEREREREREE SRR pRRRkh Rk Rk kb ko kR kR Rk k ke ek kxR kX Rk

WHEN THE DEGREES CF FREEDCM OF THE DYNAMICS MODEL AND
STRUCTURAL MODEL ARE IDENTICAL, THEN THE STIFFNESS
MATRIX IS USED FOR VIBRATION ANALYSIS IN FOP. IF THE
DYNAMICS MODEL HAS A REDUCED NUMBER OF DEGREES CF
FREEDOM, THEN THE COCROINATES OF THE SELECTED DYNAMICS
POINTS MUST BE ENTERED AT THIS POINT. THESE COORDINATES
ARE SUBSEQALENTLY USED IN GENERATING THE FORCE EEAMING
RELATICNSHIP FROM DYNAMIC NODES TO STRUCTURES NODES IN
ATAM AND THEN THE FLEXIBILITY MATRIX IN ASAM. FINALLY,
THE FLEXIBILITY MATRIX, INSTEAD OF THE STIFFNESS MATRIX,
IS USED FOR VIERATICGON ANALYSIS IN FOP. TO PERMIT MODAL
INTERPOLATIGON OPERATIONS IN AFAM, THE MAJDRITY OF
DYNAMICS POINTS SHOULD BE CHOSEN SO AS TO LIE ALONG A
FEW {NOT NECESSARILY PARALLEL) STRAIGHT-LINE SEGMENTS
RUNNING FROM INBOARD TO OUTBOARD LOCATIONS ALONG THE
PRIMARY STRUCTURE OF THE SURFACE.

FEE IR 3K 3K B SR IE N SR B R BE NE R BE B N

B S P TSt 12 st 2SS RS2SR 22222222 R RS S L 222 b dd b

22e¢ ees TADC IDENTIFIES THE BEGINNING OF THE
. CARD INPUT DATA TO THE DYNAMICS
es o GRIDe. MUST BE ENTERED AS SHOWN.

USED WITHIN THE PROGRAM TO GENERATE THE PERTINENT TITLE
ANC PAGE NUMBER APPEARING IN THE TABLE OF CONTENTS AT
THE END OF EACH EXECUTION., REMAINING COLUMNS (FIVE TO
SEVENTY TWQ) MAY BE USED FCOF ANY DESCRIPTIVE INFORMATION
THE USER WISHES TC INCLUDE.

PRSP I R I NCIE BN N NP N SR NN N N N N N B N SR R A

P B B N B R R B R B
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ITEM DATA DESCRIPTION

* 000001 *
* 5678S *
* -———- *
% [ *
* - *
* *
& FORMAT = (1A4), NUMBER Of CARDS IS 1. *
* *
E DATA ARE ENTERED BY SUBROUTINE DATADG AND SUBROUTINE LDB *
* WHERE IT IS PASSED TO SUBRCUTINE DTABLE TO GENERATE THE *
* PROPER HEACING FOR THE TABLE CF CONTENTS. *
& %
1222 2222 22222222 R 22T R AR R kR kR kR kR ER Rk k kR Rk kkkkk kK kkkkk
* L
* L
* THE FOLLOWSING TWO 1TEMS PROVIDE THE GEOMETRY OF THE *
* DYNAMICS GRID. *
* *
* *
* 23, eee NDN fé 200 NUMBER CF DYNAMICS GRID GEOMETRY *
* ) POINTS. *
* x
* FORMAT = (114). NUMBER OF CARCS IS 1. *
* *
* DATA ARE ENTERED BY SUBRROUTINE OATADG. *
* x
FRERERERRE R PR RS R IR AR N TR R R R Rk kg hk ke Rk kkd ek ko kkk k
*
x &
* THE COORDINATES IN THIS ITEM MUST BE SPECIFIED WITH *
* RESPECT TO THE ORIGIN OF THE DYNAMICS GRID. *
* *
* *
* REPEAT THE FOLLCWING ITEM FOR M = lgeessNDNe *
* *
* 246 o000 XDN{(M) X COORDINATE OF THE M°TH DYNAMICS *
L . GRID GECMETRY POINT, POSITIVE AFT, *
* . INe *
° *
* ° YDN{M) Y CCCRDINATE OF THE M*TH DYNAMICS *
*x e GRID GECMETRY PQOINTs POSITIVE TO *
* . THE LEFT,s INe *
* L ] *
* . ZDN(M) Z CCCRDINATE OF THE M*TH DYNAMICS *
* ° GRID GECMETRY POINT, POSITIVE upP, *
* L 20 INe *
* =
* FORMAT = (3E12+4). NUMBER OF CARDS 1S NDN. *
x® *
* DATA ARE ENTERED EBY SUBROUTINE DATADG. *
* 3
S R L IR R R a2 S R R I R P Y PP PP Y st
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ITEM DATA DESCRIFTION

* 2e CORRESPCNDENCE TABLE *
* *¥*
* *

EREEEEREKRERERRRRR R R AR SR RF R AKX A KAk EREE kA kR kR ke hk ke kkkkkkkkkE &

25e oo TAC3 IDENTIFIES THE BEGINNING CF THE
. CARD INPUT DATA TO THE
° TRANSFORMATIONS BETWEEN DYNAMICS
. AND STRUCTURES GRIDS SUBMODULE, IN
. THE AUTOMATED TRANSFORMATICN
. ANALYSIS MCDULE (ATAM). MUST BE
es s ENTERED AS SHOWN.

USED WITHIN THE PRCGRAM TO GENERATE THE PERTINENT TITLE
ANC PAGE NUMBER APPEARING IN THE TABLE OF CONTENTS AT
THE END OF EACH EXECUTICN. REMAINING COLUMNS (FIVE TO
SEVENTY TwO) MAY BE USED FCR ANY DESCRIPTIVE INFORMATION
THE USER WISHES TO INCLUDE.

00000000
23456789

AC3[
FORMAT = (1A4)., NUMBER OF CARDS IS 1.
DATA ARE ENTERED BY SUBROUTINE S2 AND SUBROUTINE LDB

WHERE IT IS PASSED TO SUBROUTINE DTABLE TO GENERATE THE
PROPER HEADING FOR THE TABLE 0OF CONTENTS,

PR S SN R N NS AR R A 3R R NE K B BE ONE OB B B B R

P Y I LTI T SRR R P22 2 RS2 R RSS2 R R R RS S R X s S E X bRt L)

RS NP I S S PR AR IR I IR B R R NN AR BE NE B BE AR BE BE BE L K SR SR NE B L L AR

x

* SINCE THE SIGN CONVENTICN FOR THE DYNAMICS MODEL AND THE
* STRUCTURES MODEL IS NOT THE SAMEs, THE UNIT FORCES AND

* MOMENTS IN THE DYNAMICS GRID ARE TRANSFORMED INTERNALLY
* TO PROVIDE A CONSISTENT SIGN CONVENTION FOR THE FLUTTER
* ANALYSIS.

x

 J

* 26+ oee NIGEOC NUMBER CF DYNAMICS GRID POINTS IN

* . THE CORFRESPONDENCE TABLE BETWEEN

* . THE DYNAMICS AND STRUCTURES GRIDS.

* . SAME AS NON IN ITEM 23.

*

* NDOF < 200 NUMBER OF DYNAMICS GRID DEGREES OF
* FREEDOM (UNIT FORCE AND MOMENT

* . INPUTS)e FOR EACH DYNAMICS GRID

* . POINT A MAXIMUM OF SIX DEGREES OF

* . FREEDOM MAY BE COUNTED - THREE FOR

« . THE X» Y, Z FORCE COMPONENTS AND
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ITEM DATA DESCRIPTION

& ° THREE FOR THE Xs Ys Z MOMENT *
* ° COMFPCNENTS, THIS NUMBER WILL *
* . DEPEND CN THE VALUVES OF NCORR(K)e K *
* ° = 7eee09l129 I = 1loeeeeNIGEOC, x
* . ENTERED AS CATA IN THE ITEM BELOW,. *
* ° *
* ° NSGEOUfESO NUMBER OF STRUCTURES NODES TO WHICH ¥
* . UNIT BEAMING 1S APPLIEDe NOTE THAT *
* . A STRUCTURAL NODE TO WHICH UNIT *
% . BEAMING IS APPLIED CANNOGT BE USED *
* . FOR SIMPLE QR CANTILEVER BEAMING. *
* . *
%* ° NIGEOLEQNIGEOC LOWER VALUE OF DYNAMICS GRID POINT *
* . FOR WHICH INTERMEDIATE OQUTPUT IN *
E . THE TRANSFORMATION ANALYSIS 1S *
* . DESIRED. IF KLUET(3) = 0s LET *
* . NIGECL = 0. *
* . *
* . NIGEOUﬁENIGEOC UPPER VALUE OF DYNAMICS GRID POINT *
* ° FOR WHICH INTERMEDIATE OUTPUT 1IN *
* ® THE TRANSFORMATION ANALYSIS 1S *
* ° DESIRED IF KLUET(3) = 0+ LET *
L e e NIGEGU = 0. *
* *
FORMAT (SI4). NUMBER OF CARDS IS 1. *
* *
x DATA ARE ENTEREC B8Y SUBRCUTINE S2. *
* *
Rk kkkkkEkkE *******"*********‘****‘*‘************t‘*.*.*t“*“t**
* E
* *
* 27e oene XREFT X DISTANCE BETWEEN STRUCTURES AND x
* . DYNAMIC SURFACE COORDINATE SYSTEM %
* Iy ORIGINS, POSITIVE FOR OYNAMIC ¥
* SURFACE AFT OF STRUCTURES *
* . COORDINATE SYSTEM, IN. *
* ° *
* . YREFT Y DISTANCE BETWEEN STRUCTURES AND *
* ° DYNAMIC SURFACE COORDINATE SYSTEM *
x . ORIGINSs POSITIVE FOR DYNAMIC *
* . SURFACE TO THE LEFT OF STRUCTURES *
x . COORDINATE SYSTEM, IN. *
* . *
* . ZREFT Z DISTANCE BETWEEN STRUCTURES AND %
] . DYNAMIC SURFACE COORDINATE SYSTEM *
* ° ORIGINSs POSITIVE FOR DYNAMIC *
* ° SURFACE ABOVE STRUCTURES COORDINATE *
* X SYSTEM, INs *
b *
* FORMAT = (4X, 3E13.6) NUMBER OF CARDS IS 1. *
* *
* DATA ARE ENTERED €Y SUBROUTINE S2. *
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ITEM DATA DESCRIFTICON

U e e T T S T PR SRS S S S S 2 SRS S22 L S SR R S Ll Sl bt

28e¢ ooe LOGIC ITEM *%x¥x NO DATA *x%xx%

* % N

IF UNIT BEANING IS INCLUDED (NSGEOU LARGER THAN ZERO)
ENTER THE FOLLCWING ITEM, OTHERWISE (NSGEQU = 0) OMIT
THIS ITEM.

LK BE R SR BN B

AR KRR AR R R RGeS R Rk Rk kxR E Rk ek Rk kIR ek ek kTR k&

*

*x

*

x

* *
* ENTER (TEN VALUES OR LESS FER CARD) AND *
* REPEAT THE FOLLOWING ITEM FOR I = lye0ee¢NSGEOU, *
* *x
¥* *x
% 29, eee NODEUBI(I) ACTUAL STRUCTURAL NODE NUMBERS TO »
* . WHICH UNIT EEAMING IS APPLIED. *
* ° THESE NUMBERS SHOULD BE THE SAME *
* . NUMBERS USED IN THE CORRESPONDENCE *
* en o TABLE BELOW. *
x *
* FORMAT = (1014)., NUMBER DF CARDS IS (NSGEOU-1)/10 + 1, *
* E
* DATA ARE ENTEREC BY SUBROUTINE S2. E
%® *
#*#********‘*****************##**********#*t*********************
L ¥
* REPEAT THE FOLLCWING THREE ITENS FOR I = lesseeeNIGEQOC *
L *
* *
% 30s eeoe¢ NCORR( 1) THE NUMBER OF THE DYNAMIC NODE TC *
* ° BE BEAMED TO THE STRUCTURAL NODES. *
* . *
* . NCCRR( 2) FIELD FCR STRUCTURES NODE I TO *
* ° wHICH THE DYNAMIC NODE aILL BE *
* . BEAMED IN ACCORDANCE WITH THE *
* . BEAMING TYPE CLVE DESCRIBED BELOW *
* ° {NCORR(6)) . *
* ® *
x . NCORR( 2) FIELD FOR STRUCTURES NODE J TO *
* ° WHICH THE DYNAMIC NODE WILL BE *
* . BEAMED IN ACCORDANCE WITH THE *
* . EEAMING TYPE CLUE DESCRIBED BELOW *
x - ‘NCORR(6,)¢ *
* ° *
* ° NCORR( 4) FIELD FCR STRUCTURES NODE K TO *
& ° wHICH THE DYNAMIC NODE WILL BE *
* ° BEAMED IN ACCORDANCE WITH THE *
* . BEAMING TYPE CLVME DESCRIBEO BELOM *
* ° (NCORR(6)). *
% . *
* ° NCORR( S) FIELD FOR STRUCTURES NODE L TO *
* ® wHICH TFHE DYNAMIC NODE WILL BE *
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FEC NI IR 3R BE BERE NE NE RECRENE N RERECNE CNE NN CNE R RY NE N R NE BE A B R BE O BE BR BE NE CNE BE 2N R NE B B B K AR 2R R R

ITEM

DATA

NCORR( &)

NCORR( 7)

V)

DESCRIPTION

BEAMED IN ACCORDANCE WITH THE
BEAMING TYPE CLUE DESCRIBED BELOW
(NCORR{B6)).

BEAMING TYPE CLUE. THE FQUR TYPES
OF BEAMING CLUES ALLOWED ARE
DISCUSSED BELOW. NOTE THAT THE
SEQUENCE OF CALLOUT USING THE
NUMBERED NODES IS ALWAYS IN A *2°¢
PATTERN.

1. CRDERED SIMPLE BEAMING TO EIGHT
NODES. THE CLUE °*B® IN EITHER
COLUMN 21 OR 22 (NOT IN BOTH)
INDICATES ORDERED SIMPLE BEAMING TO
EIGHT NCDES. THE FIRST BEAMING
PLANE (TOP SUVRFACE) JSES 00D
NUMBERED NODES (1s Js Ks AND L)
PROVIDED BY THE USERe. THE SECOND
BEAMING PLANE (BOTTOM SURFACE) USES
EVEN NUMBERED NODES (Ns O, Ps AND
Q) ASSIGNED BY THE PROGRAM.

2e CANTILEVERED BEAMING TO FOUR
NODESes THE CLUE °C* IN COLUMN 21
OR 22 {(NOT IN BOTH) INDICATES
CANTILEVERED BEAMING TOD FOUR NODES
{1, Jy Ky AND L)Y PROVIDED BY USERe

3e NCN-ORDERED SIMPLE BEAMING TO
EIGHT NODESe. THE CLUE °8B°* 1IN
COLUMNS 21 AND 22 INDICATES
NON-ORDERED SIMPLE SBEAMING TO EIGHT
NODES (ls Js Ks Ls No Os Pe AND Q)
PROVIDED BY THE USER. NODES I, J,
Kes AND L SHCULD BE PUNCHED ON THIS
CARD. NODES Ns Os Ps» AND Q SHOULD
BE PUNCHED ON THE NEXT CARD AS
SHOWN IN THE FOLLOWING ITEM.

WHEN USING '3B' THERE IS NO
RESTRICTION AS TO WHICH NODES ARE
ODD AND WHICH ARE EVEN NUMBERED.

4 UNIT BEAMING TO ONE NODE. THE
CLYE 4 IN COLUMN 21 OR 22 (NOT IN
BOTH) INDICATES UNIT BEAMING TO
NODE 1 (NODES Jy Ky, AND L ARE EQUAL
TO ZERO) PRQOVIDED BY THE USER.

DO NOT INCLWDE EFFECT OF X FORCE
COMFONENT IN THE DYNAMICS TC
STRUCTURES GRID TRANSFORMATION
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ITEM

****i************i‘l‘i****’l’*******i***Q*****i**l**i***

e & § o ¢ 6 © ¢ & P & o & O

DATA

NCORR({ 8)

NCCORR{ <)

NCORR(10)

NCORR{11)

NCORR( 12)

THETAZ

DESCRIPTION

MATRIX.

INCLUDE EFFECT OF X FORCE COMPONENT
IN THE DYNAMICS TO STRUCTURES GRID
TRANSFORMAT ION MATRIX.

DO NOT INCLUDE EFFECT OF Y FORCE
COMPONENT IN THE DYNAMICS TO
STRUCTURES GRID TRANSFORMATION
MATRIXe

INCLUDE EFFECT OF Y FORCE CCMPONENT
IN THE DYNAMICS TO STRUCTURES GRID
TRANSFORMATION MATRIXe.

DO NOT INCLUDE EFFECT OF Z FORCE
COMPONENT IN THE DYNAMICS TO
STRUCTURES GRID TRANSFORMATION
MATRIX»

INCLUDE EFFECT OF Z FORCE CCMPONENT
IN THE DYNAMICS TO STRUCTURES GRID
TRANSFCRMATION MATRIX.

DO NOT INCLUDE EFFECT OF X MOMENT
COMPONENT IN THE DYNAMICS TG
STRUCTURES GRID TRANSFORMATION
MATRIX.

INCLUDE EFFECT OF X MOMENT
COMPONENT IN THE DYNAMICS TG

STRW CTULRES GRID TRANSFORMATION
MATRIX .

DO NOT INCLUDE EFFECT OF Y MOMENT
COMPONENT IN THE DYNAMICS TO
STRUCTURES GRID TRANSFORMATION
MATRI X,

INCLUDE EFFECT OF Y MOMENT
COMPONENT IN THE DYNAMICS TO
STRUCTURES GRID TRANSFORMATION
MATRIX.

DO NCT INCLUDE EFFECT DOF Z MOMENT
COMFONENT IN THE DYNAMICS TGO
STRLCTURES GRID TRANSFORMATION
MATRIX.

INCLUDE EFFECT GOF Z MOMENT
COMPONENT IN THE DYNAMICS TO
STRUCTURES GR1ID TRANSFORMATION
MATRI Xo»

SWEEF ANGLE OF THE DYNAMICS GRID Y
AXIS. POSITIVE FOR THE DYNAMICS
GRID Y~-AXIS SWEPT AFT OF THE
STRUCTURAL Y-AXISe DEGe FOR THOSE

FASTOF — SOP - ATAM

157

***‘Il**l*****&ﬁ*Q*i*i******i**&*il********&#**Qll***



ITEM

[ R BFNE BN BE G BE B AR B

LIRS 2 22 S22 S 2 L2 22 R RS2 R R RS R R 222 R R RS2 RS 2SR R S22 2R 2R L S

*
* 31,

%* % B n

R XX RRRXXE SRS EERERE RN AR KRR ERR R AR R KSR E R KRR K E R KR kRS Rk ke kkkkE

32

LB BE N B B B BE CEE R B BK BE N BE OBE BE BE B BE SR K BN B AR B N B B SE

AR RS REKk KSR RS E R AR R R R R RSk KRR AR KRR AR R REEE Rk h kR Xk

NOTE THAT THE SUM OF ONES (NCORR{K)y K = Tyeseslls
loses s NIGEQC) MUST BE EQUAL TO THE VALUE OF THE VARIABLE

DATA

DESCRIPTION

NODES WHICH HAVE NO SWEEP, THE
FIELD MAY BE LEFT BLANK.

NDOF ENTERED AS DATA IN ITEM 26,

FORMAT = (€144+A2,612,F6e2)0

EACH DYNAMICS GRID POINT.

DATA ARE ENTERED BY SUBROUTINE S2.

LOGIC ITEM

**¥% NO DATA *x%x%

IF BEAMING TYPE CLUE (NCORR{(6)) IS °*8B®* ENTER THE
FOLLOWING ITEM, OTHERWISE IF BEAMING TYPE CLUE IS °B°,
OR °*U®* OMIT THIS ITEM.

sCs .

® &

FORMAT = (4Xs4I4).

NCORR(13)

NCORR(14)

NCORR(15)

NCORR(16)

FIELD FOR STRUCTURES NODE N TGO
WHICH THE DYNAMIC NODE WILL BE
BEAMED IN ACCORDANCE WITH THE
BEAMING TYPE CLUE DESCRIBED IN
ABOVE (NCORR(6)).

FIELD FGCGR STRUCTURES NODE O TO
wHICH THE DYNAMIC NODE W®ILL BE
BEAMED IN ACCORDANCE WITH THE
BEAMING TYPE CLVE DESCRIBED 1IN
ABOVE (NCORR(6))e.

FIELD FOR STRUCTURES NOOE P TO
WHICH THE DYNAMIC NODE wWILL BE
BEAMED IN ACCORDANCE WITH THE
BEAMING TYPE CLUE DESCRIBED IN
ABOVE (NCORR(6)}).

FIELD FOR STRUCTURES NODE @ TO
WHICH THE DYNAMIC NOOE WILL BE
BEAMED IN ACCORDANCE WITH THE
BEAMING TYPE CLUE DESCRIBED 1IN
ABOVE (NCORR(6)).

NUMBER OF CARDS IS ONE FOR EACH

DYNAMICS GRID FCINT,

DATA ARE ENTERED EY SUBRDUTINE S2.
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OouTPUT

MAIN PRCGRAM (SOP)

THE MAIN PROGRAM CCNTROLS THE LISTING OF THE FOUR ITEMS
DISCUSSED BELCWe. WHEREAS THE FIRST ITEM APPEARS AT THE VERY
BEGINNING OF THE O&TPLT, THE CTHER THREE ITEMS APPEAR AT THE
VERY END OF THE CUTPUT.

PROGRAM LISTING CF CARD DATA

THIS ITEM CONSISTS OF CARD IMAGES (COLUMS 1 TO 80) OF ALL
THE INPUT DATA SUPPLIED TC THE CULRRENT RUN. TO FACILITATE
INSPECTICN OF THIS DATAs A SEQUENTIAL CARD NUMBER IS ASSOCIATED
WITH EACH CARD IMAGE.

INPUT-0DUTPUT MATRIX LABELS AS GENERATED WITHIN THE PROGRAM

THIS ITEM, WHICH IS OPTICNAL OUTPUT, SUMMARIZES ALL THE
CALLS TO SUBROUTINES *GEDLAB®, °*FUDLAB®, °*GEFLAB®s AND °*PUFLAB®
IN THE ORDER IN WHICH THEY OCCURRED WITHIN THE RUN., SUBROUTINES
*GEDLAB® AND 'PUDLAB®* RESPECTIVELY READ AND #RITE LABELS OF
FILES (PERMANENT OR SCRATCH) STORED CON DSIO UNITSe. SIMILARLYSs
*GEFLAB® AND *PUFLAB®* RESFECTIVELY READ AND WRITE LABELS (IF
ANY) OF FILES (PERMANENT OR SCRATCH) STORED ON FSIO UNITS.,
ALTHOUGH THIS SUMMARY SERVES MAINLY AS A DEBUGGING AIDs IT IS
ALSDO A QUICK REFERENCE TO ASCERTAIN THE LOCATION. NAMEs, AND SIZE
OF ANY MATRIX CF INTEREST.

THE FOLLOWING QUANTITIES ARE PRESENTED FOR EACH CALL.

(CALLING FPROGRAM) - THIS IS THE SUBROUTINE IN WHICH THE CALL
ORIGINATED.

(CALLED FROGRAM) - T+IS IS THE NAME OF THE CALLED SUBROUTINE. IT
IS EITHER °*GEDLAB®, *PUDLAB', "GEFLAB', OR °"PUFLAB®,

(UNIT NAME) = THIS QUANTITY IS NOT CURRENTLY USED.

(FILE NAME) - TFIE IS THE NAME CF THE MATRIXs, PSEUDO-MATRIXs OR
OTHER DATA IN THE FILE.

(UNIT) -~ THIS IS THE LCGICAL UNIT ON WHICH THE DATA RESIDES.
(FILE) - THIS IS THE LCCATICN OF THE DATA ON THE UNIT,
FASTOF - SCP
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{(ROWS, COLS) - IF THE FILE CONTAINS A MATRIX OR PSEUDO-MATRIX,
THESE TWDO QUANTITIES USUALLY DEFINE THE ACTUAL SIZE COF THE
ARRAYs HOMEVER, IF THE SIZE 1S NOT KNOwWN PRIOR TO THE FORMATION
OF THE ARRAY, OR IF THE DATA IS NOT IN THE FCRM OF AN ARRAY,
THESE TaC QUANTITIES ARE JSED wITHIN THE PROGRAM BuUT ARE OF NO
INTEREST TO THE USER.

(PAGE) - THE OUTPUT HAD REACHED THIS PAGE OF THE LISTING WHEN
THE CALL WAS MADE.

INPUT=0OUTPUT MATRIX LABELS IN NUMERICAL CRDER CF I/0 UNITS

THIS ITEM, WHKICH IS ALSC CFTIONAL OUTPUT,s IS IDENTICAL TO
THE PREVIOWS ITEM EXCEPT THAT THE CALLS ARE ORDERED ACCORDING TO
170 UNIT RATHER THAN IN THE ORDER IN WHICH THEY WERE EXECUTED.
THIS SUMMARY SERVES AS A QUICK REFERENCE TO DETERMINE THE DATA
STORED ON ANY PARTICULAR UNIT.

TABLE OF CONTENTS

A TABLE COF CONTENTS IS SUPPLIED TO AID THE USER IN LOCATING
SDOME MAJCR CUTPUT ITEMS IN THE LISTING.
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ALAM - AUTOMATED LOAD ANALYSIS MODULE

AND

ATAM -~ ALTCOMATED TRANSFURMATIGON ANALYSIS MODULE

IN SCP, CCNTROL FASSES FROM ALAM TO ATAM AND THEN BACK TO
ALAM AGAIN. ACCORDINGLY, THE OUTFUT ITEMS OF ATAM ARE NESTED
WITHIN THE OUTPUT ITEMS OF ALAM. THE QUTPUT ITEMS OF THESE TwO
MODULES ARE PRESENTED IN THE FOLLOWING MATERIAL.

ALAM ITEM - GECMETRY CF AERODYNAMICS MODEL

A CCMFLETE DESCRIPTICN OF THE GEOMETRIC PROPERTIES OF THE
AERODYNAMICS MODEL, INCLUDING AERODYNAMIC PANEL DIMENSIONS,
AREAS, COORDINATESs ETCes WITH SELF-EXPLANATORY TITLES.
AERODYNAMIC PANELS ARE NUMBERED FROM LEADING TO TRAILING EDGE
STARTING AT THE TIP. PANEL NUMBER 1S DENOTED BY INDEX Ie THE
ORIGIN FOR SPANWISE (Y) COORDINATES 1S COINCIDENT WITH THE
CENTER OF THE CIRCULAR CYLINDER WHICH AERODYNAMICALLY REPRESENTS
THE FUSELAGE, THE ORIGIN OF THE STREAMWISE (X) AXIS COINCIDES
WITH THE INTERSECTION OF THE SURFACE LEADING EDGE AND FUSEL AGE
SIDE (SEE FIGURE 1, ALAM USERS MANUAL)e. WHEN THE FUSELAGE IS NOT
AERODYNAMICALLY REPRESENTED (R=.,001), THE ORIGIN FCR BOTH
COORDINATES IS COINCIDENT WITH THE INTERSECTION OF THE SURFACE
LEADING EDGE AND THE ROGT CHORD. ALL PANEL GEOMETRY IS ASSUMED
TO BE IN THE 2=0 PLANE.,

ALAM ITEM - AEROCYNAMIC INFLUENCE CCEFFICIENT (AIC) MATRICES

AERGCDYNAMIC INFLUENCE COEFFICIENT MATRICES RELATING PANEL
PRESSURES TO ANGLE OF ATTACK, PER UNIT OF FREE~STREAM DYNAMIC
PRESSURE . DISPLAYED FOR EACH CF THE DIFFERENT MACH NUMBERS
INCLUDED IN THE SPECIFIED FLIGHT CONDITIONS.

ALAM ITEM — ACCELERATIONS IN W#EIGHTS GRID

COMPLTED COMPONENTS OF LINEAR ACCELERATION (FT/SECx%2) AT
CENTER OF GRAVITY OF EACH MASS ITEM. DATA IS PRESENTED FOR EACH
FLIGHT CONDITION. THE TOTAL NUMBER CF ROWS OF OUTPUT CORRESPONDS
TO THE TOTAL NUMBER CF DISTRIBUTED MASSES (NO INERTIA
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PROPERTIES) AND CONCENTRATED MASSES (INCLUDING INERTIA
PROPERTIES) SPECIFIED AS INPUT DATA. THE DISTRIBUTED MASS
COMPONENTS PRECEDE THE CONCENTRATED MASS COMPONENTS IN THE ROW
SEQUENCE .

ALAM ITEM - INERTIAL FORCES IN WEIGHTS GRID

COMFUTED INERTIAL FORCES CORRESPONDING TO COMPUTED
ACCELERATIONS IN PRECEDING ITEM,

ALAM ITEM - INERTIAL MOMENTS IN THE WEIGHTS GRID

COMPLTED COMPONENTS COF INERTIAL MOMENT AT THE CENTER OF
GRAVITY OF EACH CONCENTRATED MASS, DISPLAYED FOR EACH FL IGHT
CONDITION. SINCE THIS DATA ITEM CNLY APPLIES TO CONCENTRATED
MASSESy THE NUMBER CF RCWS OF OuUTPUT IS EQUAL TD THE NUMBER OF
CONCENTRATED MASSES.

ATAM ITEM — COCRDINATES CF STRUCTURES MODEL NODE PCINTS

THE Xs Ys» AND Z COCRDINATES DF EACH STRUCTURAL NODE ARE
LISTED, (XSGEQ,YSGEO,2SGED), WHERE THESE COORDINATES ARE DEFINED
WITH RESPECY TO THE STRUCTURES MODEL COORDINATE SYSTEM. IT WILL
BE NOTED THAT °ROW® PROVIDES A SEQUENTIAL COUNT OF NODE GEOMETRY
INPLT, WHEREAS °*NODE®* INDICATES THE ACTUAL STRUCTURES NODE
NUMBER DESIGNATED BY THE USERe. NCTE THAT ALL SUBSEQUENT QUTPUT
OF AERO AND INERTIAL LOAD COMPONENTS IN THE STRUCTURES GRID ARE
IDENTIFIED BY °*ROW® NUMBER RATHER THAN °*NODE®* NUMBER.

ATAM ITEM -~ TRANSFORMATICN MATRICES FROM AERODYNAMICS, WEIGHTS,

AND DYNAMICS GRIDS TO THE STRUCTURES GRID

THREE TRANSFCRMATICN TABLES ARE SHOWN, ALL OF WHICH HAVE
THE SAME FORMAT. THE DATA PRESENTED INDICATES THE DISTRIBUTED
FORCES AT STRULCTURES MODEL NCDE FOINTS DVE TO UNIT LOADS APPLIED
AT THE INPUT NODES ( AERODYNAMIC, WEIGHTSes DR DYNAMIC)e THE °*ROW®
NUMBER, WHICH APFPEARS IN THE FIRST COLUMN OF THE TRANSFORMATION
TABLE, IS IDENTICAL TO THE AERODYNAMIC PANEL NUMBER IN THE CASE
OF AERODYNAMIC LCAD BEAMING. FOR INERTIA LOAD BEAMING IT
REPRESENTS THE LOAD COMPONENT SECUENCE NUMBER wHERE ALL SELECTED
INERTIA LCOAD COMPCNENTS AT THE FIRST WEIGHTS NODE
(FXsFYsFZoMXoMY,MZ) ARE NUMBERED SEQUENTIALLY BEFORE PROCEEDING
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TO THE NEXT NODEe. ETCe. FCR DYNAMIC LOAD BEAMINGs THE ROW NUMBER
IS IDENTICAL TO THE DYNAMIC DEGREE OF FREEDOM NUMBER. THE *ROW®
NUMBER 1S FOLLOWED BY ALPHABETIC CHARACTERS DENOTING THE
PARTICULAR APPLIED LCAD COMPONENT (FXsFYsFZyMXyMY,MZ) AND THE
ASSOCIATED INPUT NODE NUMBER. THE DATA ITEM ENTITLED °*COL® CAN
BE IGNORED SINCE IT IS A NUMBERING SYSTEM INTERNAL TO THE
PROGRAM, THE NEXT TWC DATA ITEMS, *OUTPUT NODE®' AND °*OuTPUT FOR
UNIT INPUT®*,s GIVE THE RESULTANT FORCE COMPONENT AT A STRUCTURES
NODE (ALPHABETIC CHARACTERS AS INDICATED PREVIOUSLY), THE
STRUCTLRES NODE NUMBER, AND THE VALUE OF THE FORCE COMPONENT AT
THAT STRUCTURES NODE. THIS DATA IS REPEATED FOR EVERY STRUCTURES
NODE DESIGNATED FCR FORCE BEAMING OF THE PARTICULAR INPUT LOAD
COMPONENT. THIS CUTPUT DATA 1S REPEATED FOR EACH LDAD COMPONENT
SPECIFIED FOR THE AERCDYNAMIC, WEIGHTS, AND DYNAMICS MODELS.

ALAM ITEM - INERTIAL FORCES IN THE STRUCTURES GRID

THE INERTIAL FCRCES AND MOMENT, DISTRIBUTED FROM THE
CENTERS OF GRAVITY CF THE INDIVIDUAL MASS ITEMS TO THE NODE
POINTS OF THE MODEL., ARE DISPLAYED FCR EACH FLIGHT CONDITION.

ALAM TITEM - GECMETRY OF DISTRIBUTED AND CONCENTRATED MASSES IN

THE WEIGHTS GRID

THE CODRDINATES OF THE CENTERS OF GRAVITY OF THE MASS ITEMS
SUPPLIED BY THE USER FOR INERTIAL LCAD CALCVLATIONS. THE
COORDINATES OF DISTRIBUTED MASSES PRECEDE THE COORDINATES OF
CONCENTRATED MASSES,

ALAM ITEM - AERODYNAMIC SURFACE GEOMETRY

DIMENSTIONS AND AREAS OF AERCDYNAMIC PANELS.

ALAM ITEM - TOTAL ANGLE CF ATTACK

THE ANGLE OF ATTACK (RADIANS) OF EACH AERODYNAMIC PANEL
(SPECIFIED BY THE USER) IS DISPLAYED FOR EACH FLIGHT CONDITION.
IT IS NOTED THAT IF THE USER SPECIFIES A UNIFORM ANGLE OF ATTACK
FOR THE SURFACE, THE INCLUSION CF A CYLINDRICAL FUSELAGE (FOR
SUBSONIC FLOW CONLY) WILL RESULT IN A SPANWISE VARIATION IN NET
SURFACE ANGLE CF ATTACK DUE TO THE INDUCED UPWASH EFFECT CREATED
BY THE FUSELAGE.
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ALAM ITEM - STREAMWISE DATA

SPANWISE VARIATION OF AERCODYNAMIC SECTION PROPERTIES SUCH
AS RUNNING LOAD AND LOCATION CF CENTER OF PRESSURE FOLLOWED BY
SUMMATION OF THE NET AERODYNAMIC FORCES AND MOMENTS
(FX,FYsFZsMXsMY,MZ) ABOUT THE ORIGIN OF THE AERODYNAMIC
COORDINATE SYSTEM. THIS DATA ITEW 1S REPEATED FOR EACH OF THE
PRESCRIBED FLIGHT DESIGN LOAD CONDITIONS.

ALAM ITEM - FRESSURES IN THE AERC GRID

AERODYNAMIC PRESSURES ARE DISPLAYED FOR EACH FL IGHT
CONDITION.

ALAM ITEM ~ FORCES IN THE AERODYNAMICS GRID

PRESSURES ARE INTEGRATED TO OBTAIN THE FORCES ACTING AT
EACH PANEL CENTER.

ALAM ITEM - AEROCYNAMIC FORCES IN THE STRUCTURES GRID

AEROCYNAMIC FORCES DISTRIBUTED TO THE NODE POINTS OF THE
STRUCTURES MODEL ARE DISPLAYED FOR EACH FLIGHT CONDITION.

ALAM ITEM - TOTAL FORCES IN THE STRUCTURES GRID

THESE FORCES REPRESENT THE SUMMATION OF AERODYNAMIC AND
INERTIAL LOADS AFTER DISTRIBUTION TO THE STRUCTURES MODEL NODE
PDINTS. THEY ARE ALSC OISPLAYED FOR EACH FLIGHT CONDITION.

FASTOP - SOP - ALAM/ATAM

164



ASAM — AUTOMATED STRUCTURAL ANALYSIS MODULE
AND

ASOM - AUTCMATED STRUCTURAL OPTIMIZATION MODULE

IN SCP, CONTROL PASSES FROM ASAM TO ASOM AND THEN BACK TO
ASAM AGAINe. ACCORDINGLYs THE OUTPUT ITEMS OF ASOM ARE NESTED
WITHIN THE CUTPUT ITEMS OF ASAM. THE OUTPUT ITEMS OF THESE TwO
MODULES ARE DISCUSSED BELOW.

ASAM ITEM — ALLOWABLE STRESS REDUCTION FACTORS

REDUCTION FACTORS ARE DISPLAYED FOR EACH OF THE PRESCRIBED
DESIGN LCAD CCNDITIOGNS,

ASAM ITEM - INPLT STRUCTULRES GECMETRY

'KARD® PROVIDES A SEQUENTIAL COUNT OF STRUCTURES NODE
GECOMETRY (XsYsZ) INPUT DATA., 'NODE®' DENOTES THE ACTUAL STRUCTURES
NODE NUMBER OESIGNATED BY THE USER. °*IBC® DENOTES THE SPECIFIED
BOUNDARY CCNDITIONS.

ASAM ITEM - BEAMING MATRIX (DYNe TO STRe) WITH BCS

IN THE DYNAMIC LCAD BEAMING MATRIX INITIALLY DISPLAYED AS
OUTPUT FROM ATAM, THE LOADS IN THE STRUCTURES GRID WERE PRESENTED
FOR EACH NODE AND EACH NODE LOAD DIRECTION. ON ENTERING ASAM,
THAT LOAD BEAMING MATRIX 1S TRANSFORMED BY THE STRVCTURAL
BOUNDARY CONDITION MATRIXe THE RESULTING MATRIX MAY BE DISPLAYED
AS OPTIONAL OUTPUT. THE *ROW® NUMBER OF THE TRANSFORMED BEAMING
MATRIX CORRESPONDS TC THE NUMBER OF THE STRUCTURAL DEGREE OF
FREEDOM, AND THE °COLUMN® NUMBER CORRESPONDS TO THE NUMBER OF THE
ODYNAMICS DEGREE CF FREEDCM. :

ASAM ITEM - APPLIED LCADS

THIS IS A SUMMARY OF APPLIED LCAD CONDITIONS THAT HAVE BEEN
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ENTERED AS CARD DATA IN ASAM (DGOES NOT INCLUDE LOADS FROM ALAM),

ASAM TTEM - SUMMARY CF APRLIED LCADS

THE RESULTANT FORCE AND MOMENT (ABOUT THE ORIGIN OF THE
STRUCTURES MODEL COOFRDINATES SYSTEM) ASSOCIATED WITH EACH OF THE
CARD INPUT APPLIED LOAD CONDITIONS (SEE PREVIOUS ITEM) ARE
LISTEDe THIS IS FOLLOWED BY A TABULAR SUMMARY OF ALL DES IGN LOAD
CONDITIONSE FROM BOTH ALAM AND ASAM, IN THIS SUMMARY s BOTH THE
STRUCTURAL NCDE AND STRUCTURAL CEGREE OF FREEDOM NUMBER (NDOF)
ASSOCIATED WITH EACH LOAD COMFONT ARE PRESENTED.

ASAM ITEM - MATERIAL FROPERTIES TABLE

THE MATERIAL CODES AND ASSOCIATED MATERIAL PROPERT IES ARE
LISTED. THIS TABLE INCLUDES MATERIALS DATA WHICH ARE BUILT-IN TO
THE PROGRAM AND ANY CTHER MATERIAL DATA SUPPLIED B8Y THE USER.,

ASAM [TEM -~ MEMBER CARDS

THE USER-SUPPLIED MEMBER DATA IS LISTED.

ASAM ITEM - GECMETRY AND BCUNDARY CONDITIONS

THE CCOFRDINATES CF EACH STRUCTURES MODEL NODE AND THE
DEGREE~-OF-FREEDOM NUMBERS ASSOCIATED #ITH THE NODE ARE LISTED. A
NEGATIVE NUMEER OR A ZERC IN THE *BOUNDARY CONDITIONS® SECTION OF
THE TABLE INDICATES A FIXED (ZERC) DISPLACEMENT.

ASAM ITEM - MEMBER FRCFERTIES

ALL THE DATA ITEMS ARE LISTED FCR EACH ELEMENT TYPE IN THE
PROGRAM. NUMBERS IN PARENTHESES CORRESPOND TO NUMBERED ITEMS 1IN
FIGURE 3 OF THE ASAM SECTION OF THE USERS MANUAL THIS 1S
FOLLOWED BY A LIST OF ALL THE SPECIFIC DATA STORED FOR EACH
ELEMENT IN THE STRUCTURES MODEL. THIS LIST IS USEFUL FOR CHECKING
THAT ALL THE INPUT MEMBER DATA HAS BEEN PROPERLY STORED & ITHIN
THE PROGRAM (AS WHEN DEBUGGING).
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ASAM 1TEM - EANDWIOTH

AFTER THE MEMBER PROPERTIES LISTs A MESSAGE APPEARS WHICH
INDICATES THE TOTAL NUMBER OF STRUCTURAL MEMBERS (ELEMENTS)
CONTRIBUTING TG THE STRULCTURAL STIFFNESS MATRIX, AND THE
BANDWIDTH OF THAT MATRIX.

ASOM ITEM - FORCE DIRECTION TABLE

THE DIRECTION AND FCORCE NUMBER ARE GIVEN FOR EACH OF THE
SUMMED INTERNAL FORCES (CAP FORCES).
NOTE - A TABLE OF CAP FORCES FOR THE OPTIMIZED DESIGN APPEARS AT
A LATER PCINT IN THE CUTPUT. IN THAT TABLEs, THE °FORCE NUMBER® IS
REFERRED TO AS *ROW NUMBER',

ASOM ITEM - FPREDICTEC FSD AREAS FOR NEXT CYCLE

EACH CYCLE OF REDESIGN IS ACCOMPLISHED BY FIRST ANALYZING
THE STRUCTURE (TC CCMPUTE STRESS RATIOS) AND THEN RESIZING THE
STRUCTURE. THIS ITEM LISTS THE *MEMBER® (ELEMENT) NUMBER AND THE
ASSOCIATED *AREA® (THICKNESS OR AREA DEPENDING ON THE TYPE OF
ELEMENT) DOF EACH ELEMENT FOLLOWING A RESIZINGe SINCE THE FINAL
OPTIMIZED STRUCTURE IS ALSO ANALYZED, AN °EXTRA® APPARENT
RESIZING OF THE FINAL STRUCTURE IS5 SHOWN IN THE OUTPUTe. NOTE THAT
THE GAGES APPEARING IN THIS °*EXTRA®' TABLE REFLECT A DESIGN ONE
CYCLE BEYCOND THE FINAL DESIGN. THUS, IF N CYCLES OF REDESIGN ARE
CALLED FOR, N#1 TABLES OF RESIZED GAGES wILL BE SHOWN BUT THE
LAST TABLE IS IGNORED.

ASOM ITEM - NEa® wEIGHT AND STRESS CONSTRAINT RATIO

THIS DATAs WHICH APPEARS IMMEDIATELY AFTER EACH OF THE
TABLES DESCRIBED IN THE PREVICUS ITEM, DEF INES THE WEIGHT AND
MAXIMUM STRESS RATIO OF THE STRUCTJRE THAT ®AS ANALYZED - BEFORE
RESI1ZINGe ACCCRDINGLYs THE FIRST TIME THIS ITEM APPEARS THE *NEW
WEIGHT® IS ACTUALLY THE INITIAL WEIGHT OF THE STRUCTURES MODEL .
NOTE - NON-OPTIMUM FACTCRS AND ADDITIONAL MASS ITEMS SPECIFIED IN
FOP (SUCH AS MASS BALANCES) ARE NOT INCLVDED IN THIS WEIGHT
SUMMARY .
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ASAM TITEM - NOCAL OEFLECTIONS

THE OEFLECTICNS AT EACH STRUCTURAL NODE ARE LISTED. EACH
CORRESPONDS TO A ODISPLACEMENT CCMPONENTy AND EACH COLUMN
CORRESPONCS TO A LOADING CONDITICN.

ASAM ITEM - CAP FORCES

THIS TABLE PROVIDES INFCRMATICN ON INTERNAL FORCES (DENOTED
BY *F*) AND STRESSES (DENOTED BY *S*') DOBTAINED BY SuUMMING ELEMENT
FORCES AT A PARTICULAR NDODE IN THE DIRECTION OF STRAIGHT LINES
JOINING THAT NCDE TO ADJACENT NCDES. THE NUMBER PRECEDING °*F® OR
*S® DENOTES THE LOAD CONDITIONe. FOLLOWING EACH CAP FORCEs THE
DIRECTION COSINES OF THE FORCE WITH RESPECT TO THE STRUCTURAL
COORDINATE AXES ARE INDICATED (DX,DY,DZ).

ASAM ITEM -~ ELEMENT STRESSES

THE SPECIFIC INFCRMATICN PRINTEDO OVT FOR THIS ITEM DEPENDS
UPON THE ELEMENT TYPE. HOWEVERs ALL ELEMENT PRINT-0UTS START WITH
ELEMENT NUMBERs TYPE, CCNNECTING NODES, THICKNESS OR AREA
(LABELLED THICKNESS). AND MATERIAL CCDE. ADDITIONAL INFORMATION
COMMON TO ALL ELEMENTS IS THE IDENTIFICATION OF THE CRITICAL
LOADING CCNDITION AND THE RATIO COF THE EFFECTIVE STRESS TO
ALLOWABLE STRESS AT EACH OF THE CCNNECTING NODES OF THE ELEMENT
(LABELLED °*STRESS RATIO FOR NEXT CYCLE®). THE DESIGN CRITERION 1S
ALSO INCLUDED (LAEELLED °"DESIGN BY YIELD, STABILITYes OR SIZE®).

ASAM ITEM - SHEAR FLOMWS

COMPLETE EDGE SHEAR FLOW (DENOTED BY ®*Q°) AND SHEAR STRESS
(DENOTED BY *S*)} INFORMATION FOR ALL MEMBRANE ELEMENTS IS PRINTED
OuTe THE EDGE SHEAR FLOwS ARE CBTAINED BY TAKING DIFFERENCES OF
ELEMENT NCDAL FORCES. AND DIFFER FROM THE EDGE SHEARS LISTED 1IN
THE PRECEDING ITEMs THE FORMAT IS SIMILAR TG THAT FOR CAP
FORCESes THIS INFCRMATICN IS FCLLOWED B8Y THE LENGTH OF THE SIDE
ON WHICH THE SHEAR 1S ACTING,

ASAM ITEM - BEAM ELENMENT DATA

THIS ITEM CCNTAINS FURTHER DETAILS OF INTERNAL LOADS ACTING
ON BEAM ELEMENTS. FIRST THE ELEMENT NUMBER AND THE CONNECTING
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NODES ARE LISTED., FCLLOWED BY THE TRANSVERSE SHEARS VY AND VZy AT
EACH END OF THE BEAM ELEMENT IN ITS LOCAL AXIS SYSTEM. THIS IS
REPEATED FOR EACH LCAD CONDITION. THE LOADING CASES FOR MAXTMUM
AND MINIMALM VALUES ARE ALSD INDICATED. THIS SET OF DATA IS
REPEATED FOR MX (TWISTING MOMENT)» MYs AND MZ. '

ASAM ITEM - FINAL SI2ES

FOR EACF ELEMENT, THE MEMBER NUMBERs FINAL THICKNESS OR AREA
(LABELLED AREA), AND WEIGHT ARE LISTED.

ASAM ITEM - DYNAMIC FLEXIBILITY MATRIX OR STIFFNESS MATRIX

THE DYNAMIC FLEXIBILITY MATRIX OR STRUCTURAL STIFFNESS
MATRIX TO BE &SED FOR VIBRATION ANALYSIS IN FOP (AVAM) IS LISTED.

ASAM ITEM = STRUCTURAL RIGID-EODY TRANSFORMAT ION MATRIX

THIS MATRIXs DENCTED AS °®STR LAMT®*, APPEARS IN A FIRST SOP
PASS WHEN FREE-FREE VIBRATION MODES ARE TO BE COMPUTED IN FOP.
THIS MATRIX DEFINES THE DISPLACEMENTS OF ALL STRWCTURAL DEGREES
OF FREEDOM FOR UNIT RIGID-8BCDY MCTICN. THE ROW NUMBER CDORRESPONDS
TO THE SPECIFIC RIGID-BODY MODE AND THE COLUMN NUMBER CORRESPONDS
TO THE STRUCTURAL DEGREE OF FREEDOM.

ASAM ITEM - DYNAMIC RIGID-BODY TRANSFORMATION MATRIX

THIS MATRIXs. DENCTED AS *DYN LAMT®*, IS SIMILAR TO THE MATRIX
DISCUSSED IN THE PREVIDUS ITEM EXCEPT THAT THE DISPLACEMENTS ARE
PRESCRIBED FOR DYNAMIC DEGREES CF FREEDOM RATHER THAN STRUCTURAL
DEGREES OF FREEDOM. NCTE THAT THIS MATRIX WILL NCT APPEAR IF THE
*STIFFNESS® APFRCACH IS TAKEN, I+Eesy IF THE STRUCTURAL AND
DYNAMIC DEGREES COF FREEDCM ARE IDENTICAL.
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PART C

USAGEZ/INPUT/OUTPUT FOR FLUTTER CPTIMIZATION PROGRAM (FOP)

USAGE

MAIN PROGRAM (FOP)

I« PROGRAM APPLICATION

As FORMATS

THE FORMATS USED FOR INPUT DATA TO THE PROGRAM DESCRIBED
HEREIN ARE EXPLAINED BRIEFLY BELOW. IN GENERAL, THE VALVE OF THE
VARIABLE IS PUNCHED FIRST DN A CARDy, AND THE REMAINING COLUMNS
MAY BE USED TC IDENTIFY THE VARIABLE BY MEANS OF EITHER FORTRAN
SYMBOLS OR A WCRD DESCRIPTION,

A FORMAT 1E12.3 INDICATES THAT THE VARIABLE IS USUALLY
KEYPUNCHED IN COLUMNS 3-12 OF THE CARD (RIGHT JUSTIFIED) IN THE
FOLLOWING MANNER. =XeXXXE-YY, WHERE THE NUMBER IS =X.XXX TIMES
10%%=~-YY, IF MORE DIGITS ARE REQUIRED THE NUMBER MAY BE PUNCHED
ON THE CARD AS =X XXXXXE=YYs =XeXXXXXXE=Ye OR =XoXXXXXXX=Ye A
FORMAT 2E12.3s INDICATES THAT THE VALWES OF TwO VARIABLES ARE 70
BE PUNCHED CN THE SAME CARDs THE FIRST IN COLUMNS 3-12 AND THE
SECOND IN COLUMNS 15-24,

A FORMAT F10e3 INCICATES THAT THE VARIABLE IS USUVALLY PUNCHED
IN COLUMNS 3-10 OF THE CARD AS FOLLOWS =XXXeXXXe

A FORMAT 14 INDICATES THAT AN INTEGER OF FOUR DR LESS DIGITS
IN COLUMNS 1-4 IS PUNCHED WITH THE UNITS DIGIT ALWAYS AT THE
EXTREME RIGHT OF THE FIELDe A GENERALIZATION OF THIS FORMAT,
KI4s WHERE K IS ASSIGNED ANY VALUE BETWEEN TWO AND EIGHTEEN,
DENOTES K GROUPS GF A MAXIMUM OF FOWR INTEGERS EACH IN COLUMNS
1=49 S—Bss0es 69-72+ RESPECTIVELY.

THE FORMAT 72H REFERS TO CARDS OF IDENTIFICATION (TITLES),
AND INDICATES THAT ANY ALPHAMERIC CHARACTER MAY BE PUNCHED IN
COLUMNS 1-T72.

A COMBINED FORMAT SuCH AS 1E12.3, 60H DENOTES THAT THE
VARIABLE IN THE FIRST 12 COLUMNS 1S TO BE FOLLOWED BY UP TO 60
COLUMNS CF ALPHAMERIC CHARACTERS. A FORMAT 2X IN THE MIDDLE OF
THIS COMBINED FORMAT, PROVIDES FOR TWO BLANK SPACES BETWEEN THE
NUMBER AND ITS DESCRIPTICN,
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FINALLYs A FORMAT A4 IS USED TO STORE ALPHAMERIC INFORMATION
IN FORTRAN VARIABLES IN THE FORM OF FOUR CHARACTERS PER WORD.
THIS FORMAT 1S LSED FOR WRITING AND/OR PLOTTING CERTAIN
ALPHAMERIC INFCRMATION.

A LIST OF THE INPUT DATA FCFR THE ILLUSTRATIVE EXAMPLES IS
GIVEN IN VOLUME VII.

Be ARRANGEMENT CF DATA ON CARDSE

THE INPuT DATA TO BE ENTERED CN CARDS ARE DESCRIBED IN
CONSECUTIVELY NUMBERED GROUPS CALLED °*ITEMS®. ALL THE VARIABLES
SUMMAR IZED UNDER THE SAME 1TEM ARE PUNCHED CONSECVYTIVELY ON THE
SAME CARD OR GROUP OF CARDS USING THE INDICATED FORMAT. 1IN THE
CASE OF SUBSCRIPTED VARIABLES THE INSTRUCTIONS °*REPEAT® AND
SENTER® ARE USED WITH THE ASSOCIATED INDICES TO INDICATE THE
ORDER IN WHICH THE INPUT DATA 1S PUNCHED ON CARDS. THE
INSTRUWCTION °*REPEAT® REQUIRES ANOCTHER CARD OR GROUP OF CARDS FOR
EACH COMBINATICN CGF INDICES, WHEREAS THE INSTRUCTION °®*ENTER®
INDICATES THAT THE VALUES OF THE VARIABLES ARE PUNCHED ON THE
SAME CARD AND ANY CONTINUATION CARDS REQUIRED TO COVER THE
INDICATED RANGE CF INDICESe THESE TWO INSTRUCTIONS MAY BE
REPEATED A NUMBER OF TIMES, WITH THE TOPMOST INSTRUCTION
DESIGNATING THE STEP TO BE EXECVTED LAST. FOR EXAMPLE, THE
FOLLOWING COMEINATICON OF TWO INSTRUCTIONS AND ASSOCIATED FORMAT,

REPEAT THE FCLLOWING ITEM FOR I = lsaees IMAX(=2),
REPEAT THE FOLLOWING ITEM FCOR J = lseess JMAX(=3), AND
ENTER (FOUR VALUES OR LESS PER CARD) FOR K = lssee s KMAX(=3)

Xo *%% A(I,JyK) (DEFINITION)

*¥%x% B(IeJsK) (DEFINITIGN)

000000001111111111222222222233333333334444444444
1234567890123456783012345678901234567890123456789

e E e E s E e E Ay BlIgJeK)

- > e = P = — - - - - -

FORMAT = (4ES.2)e NuUMBER DF CARDS IS
IMAX * JMAX * ((KMAX-1)/2 ¢+ 1) (=12).

WILL REQUIRE THE INPUT DATA PUNCHED CN CARDS AS FOLLOWS
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» E « E As BllelsK)s K=1.;
» E o E Ay B(1519K)s K=303
o E « E e E W Ay B(1l32+K)s K=1,2
e E s E i As B(1,2,K)y K=3,3
e E « E « E T Aes B(1le3+sK)s K=1,2
« E e« E ) As B(1s3sK)s K=393
» E » E € -]- « E W As B(2s1eK)s K=1,2
s E « E o As B{2s19K)s K=3,3
s E s E +« E W As B(2+2sKD)s K=1,2
s E e« E ’ Ay B{2424K)y, K=3,3
. ;-- ¢« E :-;---- s E ] Ae B(253+sK)s K=1,42
—_—— acm—- . .
¢« E o E As B(2s3¢K)s K=3o3

MORE SPECIFICALLY THE FIRST DATA CARC CONSISTS OF A{1ls1,1),
BCl1s1s1)s AC1+1s2)e AND B{1,1s2)s AND THE TWELFTH CARD CONTAINS
A{29353) AND 8(293531).

SINCE INTEGER DIVISION TRUNCATES A QUOTIENT HAVING A FRACTIONAL
PART TO THE NEXT SMALLER INTEGER, THE FRACTION {KMAX=-1)72 IS TO
BE INTERPRETED AS THE °*LOWEST INTEGER VALUE®e. THUS. IF KMAX WERE
EQUAL TO 4 INSTEAD OF 3 AS IN THE ABQOVE EXAMPLE,

IMAX®JMAX#*( (KMAX-1)/2 + 1) wOuLD STILL BE EQuAL TO 12+ SINCE
((KMAX=1)/72 # 1) = 1.5 # 1 =1 ¢+ 1 = 2
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AVAM = AUTOMATED VIBRATION ANALYSIS MODWE

f. PROGRAM APPLICATIGN

Ae MASS (WEIGHTSs UNBALANCESs AND INERTIAS)

THE MASS MATRIX IS ENTERED FOR AS MANY DEGREES OF FREEDOM AS
PROVIDED IN THE FLEXIBILITY MATRIX CALCULATION OR THE STIFFNESS
MATRIX CALCULATIONe THE MASS MATRIX MUST BE CONSISTENT WITH THE
FLUTTER COORDINATE SYSTEM SIGN CONVENTION DEPICTED IN FIGURE 9
{ATAM). SINCE THE MASS MATRIX IS SYMMETRICAL, DATA FOR THE LOWER
TRIANGLE ONLY wILL BE ENTERED. THE FINAL MASS MATRIX @ILL BE
MADE UP OF ALL THE DEGREES OF FREEDOM STQRED SEQUENT IALLY IN ROW
SORT IN THE VARIABLE PMASS(1)e. WITH EACH ELEMENT OF THE MASS
MATRI Xe THE RCW AND CCLUMN NUMEER ASSOCIATED wWITH THAT ELEMENT
WILL ALSO BE ENTERED AS DATA, UNDER THIS PROCEDURE, ONLY THOSE
ELEMENTS WITH NON-ZERC VALUES NEED TO BE ENTERED AS DATA.

8s MCDAL DATA

AVAM WILL CCMFUTE AS MANY AS 20 NCRMAL MODES OF VIBRATION IN
A SINGLE ANALYSIS. THE DEGREES OF FREEDOM OF THE VIBRATION
MODEL SHCULD NCT EXCEED 200. THE DEFLECTION ARRAYS
CORRESPONDING TO THE VIBRATION MCDE SHAPES ARE RE-ORDERED 1IN
AVAM TO CONFORM WITH THE REQUIREMENTS OF THE MODAL INTERPOLATION
PROCEDURE IN AFAM.

Ce MODAL PLOTS

THE CALCOMP PLOTTING CPTION IN THE VIBRATION PROGRAM OFFERS
THE USER THE OFPORTUNITY COF GRAPHICALLY VIEWING THE NORMAL MODE
SHAPES OF A STRUCTURE. WHEN THE OPTION IS SELECTED, THE USER
SUPPLIES A PLCTTING GRID ON WHICH DISPLACEMENTS FROM THE MODAL
MATRIX WILL BE PLCTTED. THE GRID IS COMPOSED OF A NUMBER OF
*BEAMS® WHICH CONNECT PCINTS IN SPACE WHOSE COORDINATES
CORRESPOND TO POSITIGONS IN THE DYNAMICS GRID. (THE POINT
NUMBERS ON ANY BEAM NEED NOT BE CONSECUTIVE INTEGERSe. THE ONLY
RESTRICTION IS THAT THE LARGEST NUMBER USED BE LESS THAN OR
EQUAL TO E£00.)

THE STRUCTULRE TO BE VIESED IS ALWAYS A LEFT-HAND SURFACE
INITIALLY LYING IN THE X=-Y PLANE WITH A LgFT-HAND COORDINATE
SYSTEM LOCATED AT THE FORWARD-MOST INBOARD-MOST POINT (FIGURE
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1)e THE USER MUST SPECIFY THREE ANGLES OF ROTATION OF THE
STRUCTURE TO OETAIN THE DESIRED VIEW, WHICH WILL BE TAKEN ALONG
THE NEGATIVE X AXISe THE CRDER IN wHICH THE ROTATIONS ARE
SPECIFIED WILL NCW BE DESCRIBED,

THE X-Y-Z COORDINATE SYSTEM SHCWN IN FIGURE 1 REMAINS FIXED IN
SPACE AND THE SURFACE IS ROTATED ABOUT THE X AXIS THROUGH AN
ANGLEs, THETAl, (PCSITIVE ACCORDING TQO THE LEFT-HAND RULE). A
SET OF AXES x®-Y®-2¢ INITIALLY CCINCIDENT WITH X-Y-2Z BUT
CONSIDERED TO BE FIXED TO THE SJVRFACE UNDERGO THE SAME ROTATION,
THETAle IF THE PLANE TO BE VIEWED WAS INITIALLY IN THE X-Y
PLANEs THEN A VIEW ALUNG THE X (CR X®) AXIS FROM AFT TO FORE
WILL PRODUCE THE FROJECTION SHCWN IN FIGURE 2A. THE PLANE
PROJECTS AS AN EDGE ALONG THE Y' AXISe FOLLOWING THIS ROTATION,
THE X AND X*®* AXES ARE COINCIDENT BUT THE Y AND Y®*, Z AND Z® AXES
ARE NOTe THE SURFACE IS THEN ROTATED THROUGH ANCTHER ANGLE,
THETA2, ABOUT THE Y* AXIS WHICH REMAINS FIXED IN SPACE AND A
SECOND COORDINATE SYSTEM X®o-y®a_zee, INITIALLY COINCIDENT WITH
X®=-y®-Z¢ MCVES wITH THE SURFACE. THE Y* AND Y®* AXES ARE
COINCIDENT FCLLOWING THE ROTATIONs THETA2s BUT NOT X® AND X°°¢
NOR Z* AND Z*®**, THE CRIENTATION CF THE X®t-yve_20s WITH RESPECT
TO X*-Y®~Z¢* IS SHCWN IN FIGURE 2B WHICH IS A VIEW ALONG A VECTOR
POINTING IN THE -Y* (CR -Y*?*) DIRECTION. THE PROCESS IS
CONTINVED FOR ONE ACCITIONAL ROTATIONs, THETA3, ABOUT THE Z*°®
AXIS WHICH CAUSES THE SURFACE TO TAKE ITS FINAL POSITION 1IN
SPACE FOR VIEWINGs THIS ROTATION IS SHOWN IN FIGURE 2C ®wHICH IS
A VIEW ALONG A VECTCR PCINTING ALONG THE ~Z** (DR -=Z'"°*") AXIS.,
THUSs ANGLES THETAls THETA2, AND THETA3 MAY EACH BE VARIED TO
OBTAIN THE DESIRED PROJECTION ON THE CALCOMP PLANE. fFOR
EXAMPLEs IF THE USER WISHES TO OBTAIN AN °*ISOMETRIC® VIEW OF A
WING WITH THE LEADING EDGE PITCHED DOWN, THE CHODICE FOR THE
ANGLES ARE THETAl = 0.0y THETA2 = 353 DEGes THETA3 = 225 DEG.

NOTE THAT ALTHOLGH THE COORDINATE DIRECTIONS ARE POSITIVE AS
SHOWN IN FIGURE 1+ (Ie¢Ees THEY FOLLOW THE LEFT-HAND RULE)s THE
MODAL TRANSLATIONS ARE PLOTTED ACCORDING TO THE DYNAMIC
DISPLACEMENT SIGN CONVENTION, 1+Ese, FOSITIVE WHEN

1) PCINTS DI SPLACE ALONG THE FORWARD DIRECTION (X),
2) PDINTS DISPLACE CUTBOARD CN THE LEFT WING (Y),
3) POINTS DISPLACE DOWNWARD (Z).

IN ADDITION TO THE VIEWING ANGLES AND THE GRID DESCRIPTION,
THE USER MUST ALSC SFECIFY A RATIO BETWEEN THE MAXIMUM
DISPLACEMENT AND THE LENGTH CF A PARTICULAR BEAM IN THE GRIDs

THIS RATIO IS USED BY THE PROGRAM TO SCALE THE MODAL
DISPLACEMENTS TO PROCUCE APPROPRIATE DEFLECTION LENGTHS ON THE
GRID. REASONABLE FLOTS ARE OBTAINED BY CHDOSING THIS NUMBER TO
BE 15 OR .20 WHEN THE REFERENCE BEAM IS SET TO BE ONE OFf THE
LONGER ONES IN THE GRIDe. ADDITICNALLY THE PROGRAM WwILL
AUTOMATICALLY ADJUST THE SCALING OF CVERALL CALCOMP PLDT, SO
THAT EITHER THE ENTIRE °*PICTURE SPACE® IN THE CALCOMP VERTICAL
DIRECTION (CURRENTLY 7.2 INCHES) OR THE SPACE IN THE HORIZONTAL
DIRECTION (CURRENTLY 12 INCHES) 1S FILLED BY THE SCALED PLOT.

THIS PLOT IS THEN CENTERED BETMEEN THE UPPER AND LOWER EDGES OF
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THE CALCOMP SHEET.,

THE DISPLACEMENT FOR EACH GRID POINT IS OBTAINED BY
IOENTIFYING THAT POINT #ITH A DEGREE OF FREEDOM IN THE VIBRATION
MODEL. THIS PERMITS THE PROGRAM TO RETRIEVE THE APPROPRIATE
DISPLACEMENT FROM THE MCDAL MATRIXe. SCALE IT AND THEN PLOT IT
AT THE POINT IN THE APPROPRIATE SPATIAL DIRECTION. THE
DISPLACEMENTS AT EACK GRID POINT ON A BEAM ARE JOINED BY A CURVE
GENERATED 8Y THE FERGUSON CURVE-FITTING SUBROUTINE. THIS
ROUTINE PERFORMS A SPLINE INTERPOLATION WHICH YIELDS
DISPLACEMENTS AT INTERMEDIATE PCINTS BET@EEN CONSECUTIVE GRID
POINTS. THE NUMBER OF INTERMEDIATE INTERVALS MAY BE ANY
INTEGRAL FACTOR OF 24 (1, 29 3y 45 65 84 12, 24)e CURRENTLY,
THE PROGRAM USES A FIXED VALUE OF 4 SUCH INTERVALS IN DEFINING
THE UNDEFORMED GRID °*BEAMS® AND 24 INTERVALS IN DRAWING THE
DISPLACED MODE CURVE. THE USER MAY, OF COURSEs CHANGE THESE
NUMBERS EBY REDEFINING CONSTANTS CONTAINED WITHIN THE PROGRAM,

AN ADOITIONAL COMMENT 1S NECESSARY IN ORDER TO ENABLE THE USER
TO PLOT THE MODE SHAFES OF A CANTILEVER STRUCTURE. BECAUSE SUCH
A STRUCTURE IS FIXED IN SPACE, NO DYNAMIC DEGREES OF FREEDOM
EX1ST AT THE EDGE OF A FIXIYYe. YET WHEN THE MODE SHAPES ARE
PLOTTED THE ULSER wOULD CERTAINLY 4ANT TO SEE A PLOT 4ITH ZERO
DISPLACEMENTS AT THE FIXEC EDGE. TO ACHIEVE THIS, THE USER
SPECIFIES PLOTTING GRID POINTS AT THE FIXED EDGE JUST AS HE
WOULD FOR OTHER GRID POINTS IN THE CANTILEVER STRUCTURE.

HOWEVER WHERE THE INFORMATIGCN REQUIRING THE DEGREE OF FREEDOM
FOR THE POINTS AT THE FIXED EDGE TO BE SPECIFIEDs. HE WILL LEAVE
THIS FIELD BLANK CN THE DATA CARD. A DEFAULT VALUE OF ZERO WILL
THEN BE PLOTTED AT THE POINT.

SOME OF THE LIMITATICNS IN THE USE OF THE PROGRAM FOLLOw.
1) MAXIMUM NUMBER OF BEAMS IN GRID = 40,
2) MAXINUNM NUMBER GCF PODINTS ON A BEAM = 20,
3) MAXIMUM GRID POINT NUMBER = 800.

IN LIGHT OF THIS INFORMATION, THE USER WILL NECESSARILY BREAK
UP ANY BEAM WHOSE NUMEER OF POINTS IS GREATER THAN 20. THIS

WILL THEN PRODUCE A SLCPE DISCONTINUITY IN THE MODE SHAPE AT THE
JUNCTURE POINT,
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SURFACE TO BE VIEWED

Figure 1 Relationship of Coordinate System and Surface for Modal Plots
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PLANE CONTAINING
SURFACE TO BE
VIEWED

a. Rotation About X-Axis (el)

b. Rotation About Y'-Axis (6.)

2

Y =v"

¢. Rotation About Z"-Axis (93)

Figure 2 Sequence of Rotations for Desired View of Mode Shapes
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AFAM - AUTOMATED FLULTTER ANALYSIS MODULE

I. PROGRAM APFLICATION

As GENERAL DESCRIPTION AND LIMITATICNS

1. MODAL INPUT

FLUTTER ANALYSES MAY BE PERFORMED USING A MAXIMUM OF 20 MODES
OF VIBRATION.

2o SUBSONIC COUELET-LATTICE AERCDYNAMIC ROUTINE

THIS ROLTINE IS A MODIFIED VERSION OF THE PROCEDURE DEVELOPED
BY GIESING, KALMANs AND RODDEN, REPORTED IN AFFOL-TR=-71-5. THE
FASTOP VERSION OF THE ROUTINE ALLOWS AERODYNAMIC MODELING #ITH A
MAXIMUM OF 400 ELEMENTS., INPUT DATA REQUIREMENTS ARE
ILLUSTRATED IN FIGURES 2 - S, (REFERENCE TO THESE FIGURES WILL
BE FOUND IN THE AFAN INPUT DATA DESCRIPTION). APPLICABLE MACH
RANGE 0 - 0.9

3. ASSUMED - PRESSURE ~ FUNCTION AERCDYNAMIC ROUTINE

THIS SUBSCNIC AERCDYMANMIC FRCCEDURE CAN ONLY BE USED TO
COMPUTE THE AERODYNAMIC FORCES FCR PLANAR (NDN-INTERFERING)
AERODYNAMIC SURFACES WITHOUT CONTROL SURFACES OR FLAPS. THE
LATTER RESTRICTION IS DVE TO THE ABSENCE OF PROGRAMMED PRESSURE
POLYNOMIALS WHICK WOULD BE REQUIRED TO CORRECTLY S IMULATE THE
PRESSURE SINGULARITY THAT OCCURS AT A CONTROL SURFACE LEADING
EDGE« INPUT CATA REQUIREMENTS ARE ILLUSTRATED IN FIGURES 9 AND
10s APPLICAELE MACH RANGE 0 - 0.9,

4. SUPERSONIC MACH-BOX AERCDYNAMIC ROUTINE

THIS ROUTINE IS APPLICABLE TQ PLANAR NON-INTERFERING SURFACES
IN THE MACH RANGE 12 - 3.0+ UNSTEADY AERODYNAMIC FORCES MAY BE
COMPUTED FOR ANY COMEINATION OF SUBSONIC OR SUPERSONIC LEADING
AND TRAILING EDGE FLCw CONFIGURATIONS, BOX GEOMETRY IS COMPUTED
AUTOMATICALLY WITHIN THE PROGRAM BASED ON THE DESIRED NUMBER OF
WING BOXES SPECIFIED BY THE USER (MAXIMUM OF 350 EXCLUDING
DIAPHRAGM). SFECIFICATIGON OF PLANFORM GEOMETRY IS ILLUSTRATED
IN FIGURE 8.

Se MODAL INTERPCLATICN

THE AUTOMATED MODAL INTERPCLATICN ROUTINE COMPUTES THE MODAL
FASTOP - FOP - AFAM
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DEFLECTIONS AT THE REQUIRED DCWNWASH AND LIFT POINTS FOR ANY OF
THE THREE AVAILABLE AERODYNAMIC RCUTINESe THE ROUTINE ALSO
PERMITS THE USER TO SPECIFY THE DISCONTINUQUS DOWNWASH
ASSOCIATED WITH CCNTRCL SURFACES ATTACHED TO THE MAIN
AERODYNAMIC SURFACE (NAXIMUM OF FIVE)e THIS LATTER CAPABILITY
CAN BE USED IN CONJUCTICN WITH THE DOUBLET-LATTICE OR MACH-BOX
ROUTINESe THE INPLT DATA REQUIREMENTS ASSOCIATED WITH MODAL
INTERPOLATION AND CCNTROL SURFACE REPRESENTATION ARE ILLUSTRATED
IN FIGURES 1+ €9 AND 7. (REFERENCE TO THESE FIGURES WILL BE
FOUND IN THE AFA¥ INPUT DATA DESCRIPTION).

6e¢ SOLUTION PROCEDURES

FLUTTER SOLUTIONS MAY BE OBTAINED BY THE CONVENTIONAL K =
METHOD OR THE P = K METHCD. THE LATTER PROCEOURE MUST BE USED
FOR FLWTTER RECESIGNe.
7+ AERODYNAMIC INFLOLENCE MATRICES

IN ALL THREE AERODYNAMIC ROQUTINES PROVISION IS MADE TO SAVE
THE AERODYNAMIC INFLUENCE COEFFICIENT MATRICES GENERATED IN THE
INITIAL FLUTTER ANALYSIS. THESE SAVED °®AIC® MATRICES MAY THEN

BE USED IN A SUBSEQUENT FLUTTER ANALYSIS, RESULTING IN A
SIGNIFICANT SAVING IN COMPUTATICNAL TIME.
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OouUTB'D

1 2 3 4 T
X __— - 1 | A 1

T—— ! - - 4
DEFLECTION —_ i\ - ]\\

a. Primary Surface Mode Shape

CONTROL SURFACE

ELASTIC AXIS
FOR STICK MODEL
OF CONTROL SURFACE

b. Control Surface Mode Shape

Figure 1 Sequence of Input Modal Data for Primary Surface and Control
Surface with 15 Coordinates
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AXIS OF
SLENDER BODY

o DIHEDRAL
// ’Y/
/ /1
LEADING EDGE ‘
SWEEP
LOCAL ORIGIN OF PANEL 2
LOCAL
ORIGIN OF
PANEL 1
AND THE
GLOBAL
ORIGIN
LOCAL ORIGIN FORPANELS 3TO 7
AND FOR THE SLENDER BODY
REFERENCE COORDINATES
X0(1) = 0. Yo{1) = 0. zo{1) 0. GGMAS(1} = v
X0(2} = 0 Y0(2) = 5 Z0(2) h1 GGMAS(2) = -90°
X0{3) = 0. YO0(3) = 8 Z0(3) -h2 GGMAS(3) = 0
X0{4) = 0. YO0(4) =8 Z0(4) -h2 GGMAS(4) = 0.
X0(5) = 0. YO(5) = 8§ Z0(5) -h2 GGMAS{(5) = 0.
X01(6) = 0. Yo(6) = 8 Zo(6) -h2  GGMAS(6) = 0
X0(7) = 0. Yo(7) = 8 Z0(7) -h2  GGMAS(7) = 0
XBo{t) = 0. YBO(1) = § ZB0(1) -h2

NOTE: INTERFERENCE PANELS ASSOCIATED WITH A BODY MUST HAVE THE
SAME LOCAL ORIGIN AS THE AXIAL ELEMENTS OF THAT BODY. ALSO,
THE BODY CAN ONLY BE TRANSLATED INTO THE GLOBAL SYSTEM; I|.E.
GGMAS(3) THROUGH GGMAS(7) =

Figure 2 Doublet-lattice Procedure, Using Reference Coordintes in Locating
Panels and Slender Body Elements
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NP = 3 FOR SURFACE SHOWN

PANEL
a. Division of Surface into Panels
Xy, Y4.24)
(X3,Y2,Z£
(X4, Y2, 22)

b. Panel Edge Coordinates

Figure 3 Doublet-Lattice Procedure, Surface Geometry Definition of Panels
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NC=5
NS=5

TAU(1)=0 TAU(2) TAU(3) TAU(4) TAU(5) =1

a. Division of Panel into Elements

NO. OF ELEMENTS (N) =40

b. Division of Surface into Elements

Figure 4 Doublet-Lattice Procedure, Surface Geometry Definition of Elements
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NS =8

NC =10
1 NSTRIP = 7
~
ELEMENT STRIP  LIM1  LIM2
1 1 9
2 10 18
3 19 27
a 28 36
5 37 a5
6 a6 54
7 55 63
28
~
~
{ ~ |
-~ ]
36 I
a5 =
54 |
63

Figure 5 Doublet-Lattice Procedure, Example of Chordwise Limits in Strip for
Single Surface
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NLINES = 4
NELAXS = 0

TERMINAL POINT ¢
POINT AT WHICH
MODAL DATA EXISTS @

NOTE: MODAL
DEFLECTIONS ARE
PRESCRIBED STARTING
WITH MOST FORWARD,
INBOARD LINE AND
PROCEEDING OUTBOARD
AND AFT.

a. Line Definition on Primary Surface for Specifying Modal Data

PRIMARY SURFACE

X1(1). Y1(1)

CONTROL SURFACE

b. Definition of Control Surface Geometry-

Figure 6 Definition of Modal Displacements for Primary Surface and

Control Surface Geometry
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NLINES = 2
NELAXS = 1
TERMINAL POINT 4
POINT AT WHICH

h AND e ARE
- —_
—— -
— - — LINE ON WHICH KNOWN DATA EXISTS @B POINT AT WHICH h IS DEFINED BY
— — — — LINE ON WHICH MODAL DEFLECTIONS PROGRAM SO THAT

ARE DEFINED BY h =h + o DIST
m "o %@*PD'S

h g+ |
o Ot.xDST

Modal Data Input-Line Definition on Control

a.
Surfaces For Stick Model Representation

SPECIFIED “CONTROL SURFACE

i LEADING EDGE"”

SIDE OF FUSELAGE

PORTION OF SURFACE
FOR DISCONTINUITY IN MODE SHAPE

Surface Option to Define Spanwise Modal Discontinuity

Figure 7 Definition of Control Surface Modal Deflections
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OUTBOARD

CLEXR(1), CLEYR(1}

& NCLER=3
e NCTER=4

CLEXR(2), CLEYR(2)

CTEXR(2), CTEYR(2)
CLEXR(3), CLEYR(3)

CTEXR(1), CTEYR({1)

CTEXR(3), CTEYR(3)

CLEXRI(3), CLEYR(3)

Figure 8 Mach-Box Procedure for Surface Geometry Definition
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NC

MC 1 2 3 4 5 6 7 8 9 10 11 12

3 3 10 17 24 31 38 45 52 | 59
4 4 13 22 31 40 419 58

5 5 16 27 38 49 | 60

6 6 19 32 45 58

7 7 22 37 52

8 8 256 42 59 TABLE BASED UPON
MAXIMUM NUMBER (60)

10 10 31 52

Figure 9 Assumed-Pressure-Function Procedure, Number of Integration Points
Per Chord as a Function of Input Parameters MC and NC
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XLE(1), YLE(1}

Y (OUTBOARD) NLE -4
NTE -4
XLE(2), YLE(2)
Q
<
< XLE(3), YLE(3)
o™
XLE(4), YLE(4)
o
(o
[ae]
x
o™
XTE(), YTE()
XTE(4), YTE(4)

Figure 10 Assumed-Pressure-Function Procedure, Surface Geometry Definition
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AFOM — AUTOMATED FLUTTER OPTIMIZATION MODULE

1. EXPLANATION OF USER-SPECIFIED FLUTTER REDESIGN PARAMETERS

FIGURE 1 ILLUSTRATES A SITUATION WHERE THE USER SPECIFIES NBAR
= &4 ATTEMPTING TO REACH THE MIDPCINT OF THE *FLUTTER BAND® IN
FOUR REDESIGN CYCLES., 1IT IS NOTED THAT DESIGN POINT 4 IS NOT AT
THE TARGET FLUTTER SFEED SINCE THE PREDICTED AND ACTUAL FLUTTER
SPEED INCREMENTS FOR THE LAST REDESIGN WERE NOT IDENTICAL. ALL
REDESIGNS AFTER POINT 3 USED (V SUB F DESIRED)* (1 + EPS1/2) AS
THE TARGET FLUTTER SPEED.,

SINCE DESIGNS 7 AND 8 ARE IN THE FLUTTER BAND, THE DESIGN
WO0ULD BE CONVERGED IF DELW WERE LESS THAN DWMAX. ALSO NO MORE

THAN NFIX REDESIGNS WOULD ACTUALLY BE PERFORMED. THUS, IF NFIX
= 3, THE PROGRAM WwOULLD HAVE STOPPED AT DESIGN POINT 3.

Il PROGRANM LIMITATIGNS

THE MAXIMUM NUMBER OF ELEMENTS WHICH CAN BE RESIZED FOR
FLUTTER IS,
Ae 2000 STRUCTURAL ELEMENTS

Be 20 MASS BALANCE ELEMENTS
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€ VF DESIRED
(EPS1 x VDES)

Figure 1 TIllustrative Description of Redesign Parameters
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INPUT
MAIN PRCGRAM (FOP)
I« CCNTRCL WCRD CPTICN DESCRIPTION

THE AVAILABLE CPTIONS TO EXECUTE THE FLUTTER DPTIMIZATION
PACKAGE IN WHCLE CR IN PART OR TC INTRODUCE SIMPLIFICATIONS, ARE
EXERCISED THRLUGH CERTAIN CONTROLS ENTERED AS CARD DATA. THE
GENERAL VARIABLE KLUE(I) REPRESENTS THE DATA CONTROL WORD
OPTIONS USED TC STORE INFORMATICN READ FROM CARDS. A ZERO VALUE
IS USED FOR ELIMINATING THE OPTIONS WHEREAS A VALUE
CORRESPONCING TO THE INDEX ASSOCIATED WITH THE SEQUENTIAL
NUMBER OF THE VARIABLE, KLUE(I)s IS USED FOR EXERCISING THE
OPTION. IN ORDER TC MINIMIZE THE AMCUNT OF DATA THE USER MUST
PROVIDE, THE CONTRCL WORD OPTION KLUE(I) IS INITIALIZED TO ZERO
WITHIN THE PROGRAM, THE USER IS REQUIRED TO PROVIDE DATA ONLY
FOR THOSE OPTICNSE HE WANTS EXERCISED PUNCHED WITH FOUR COLUMNS
EACH AND RIGHT JUSTIFIED wITH THE CONDITION THAT THE LAST
CONTROL WCRD OPTICN MUST BE NEGATIVE. FOR EXAMPLE (SEE °*CARD
INPUT® SECTION) IFf CONLY VIBRATION AND FLUTTER ANALYSIS ARE TO BE
PERFORMED THE CARC MAY BE PUNCHED AS FOLLOWS.

0000000 eee 44
2345678 ses 34

3[ -4L KLUE(I), I=3 AND I=4,

WHERE COLUMNE CNE THROULGH FORTY ARE WLSED FOR DATA AND COLUMNS
FORTY ONE THRCUGH SEVENTY TWO ARE USED FOR IDENTIFICATION.

IT« SUMMARY CF CCNTRCL WORD OPTIONS AND ITEMS AFFECTED B8Y THEM

THE VARIABLE KLUE(I) REPRESENTS THE CARD INPUT DATA CONTROL
WORD OPTIONS ASSOCIATED WITH FOP. IT IS ENTERED AS DATA IN ITEM
6.

KLUEC( 3) OPTICN FOR PERFORMING VIERATION ANALYSIS. AFFECTS ALL
DATA IN AUTCOMATED VIBRATION ANALYSIS MODULE (AVAM),

KLUE{ 4) OPTICN FOF PERFORMING FLUTTER ANALYSIS. AFFECTS ALL
DATA IN AUTOMATED FLUTTER ANALYSIS MODULE (AFAM).

KLVE( 7) OPTICN FOR ENTERING FLUTTER OPTIMIZATION MCDULE.
AFFECTS ALL DATA IN AUTOMATED FLUTTER OPTIMIZATION
MODULE (AFCM)e. ALSC, AFFECTS ITEMS 10 AND 14 IN AVAM,
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KLUE( 8)

KLUE( 9)

KLUE(10)

KLUE(11)

KLVE(12)

KLUE(13)

KLUE( 14)

KLUE (26)

KLUE(27)

KLUE (28}

KLUE(29)

KLVE ( 30)

KLUE (31)

KLUE{ 32)

KLVE( 33)

KLUE( 34)

CPTICN FOR INCLUDING RESULTS IN A REPORT. DOES NOT

AFFECT ANY DATA,

OPTION FOR LISTING LABELS CF FILES GENERATED BY DSIO
AND FSIO (DISK AND FORTRAN SEQUENTIAL INPUT/DUTPUT) .
DOES NOT AFFECT ANY INPUT DATA.

OPTION FOR LISTING MESSAGES WHEN ENTERING AND LEAVING
SLBROUTINES. DOES NOT AFFECT ANY INPUT DATA.

OFTICN FOF LISTING MAIN HEADING ENTERED FROM CAFRD
DATA. DOES NOT AFFECT ANY INPUT DATA.

OPTION FOR LISTING SUBHEADING ENTERED FROM CARD DATA.
DOES NCOT AFFECT ANY INPUT DATA.

OPTICN FCR LISTING INTERMEDIATE LABEL INFCRMATION.
DOES NOT AFFECT ANY INFUT DATA.

CPTICN FOFR LISTING COMFUTER TIMES AT INTERVALS DURING
PROGRAM EXECUTICNe. DODES NGT AFFECT ANY INPUT DATA.

FOR INDICATING THAT THIS 1S THE FIRST PASS FROM
FOP PROGRAMSes AFFECTS KLUEV{5)s ITEM 3, IN
ALSOs AFFECTS ITEMS S TO 17 AND 19 IN AVAM,

OPTION
SCP TO
AVAM,

FOR INDICATING THAT THE DYNAMICS AND STRUCTURAL
DOES NOT AFFECT ANY

OPTICN
CECREES OF FREEDOM ARE IDENTICAL.
INFUT DATA.

OPTION FCR INDICATING THAT THE DYNAMIC MASS MATRIX IS
PROVIDED BY THE USER Cf COMPUTED. AFFECTS KLUEV(S),
ITEM 3, IN AVAM. ALSCs AFFECTS ITEMS 10 TO 15 IN
AVAM,

OPTICN FOR INDICATING THAT THE FIXED MASS ITEMS ARE
PROVIDED AND TO BE CONSIDERED. AFFECTS ITEMS 13 TO 1S
IN AVAM,

OPTION FOR INDICATING THAT THE FIXED MASS ITEMS
CONTRIBUTE TO THE OQOFF-DITAGCNAL TERMS< DOES NOT AFFECT
ANY DATA.

OPTICN FCR CONSIDERING MASS BALANCE VARIABLES. AFFECTS

ITEMS 8 AND 19 IN AVAM,

OPTION FOR SUPERSEDING EXISTING MASS BALANCE DATA WITH
NEW DATA. AFFECTS ITEM 19 IN AVAM,

OPTION FOR INDICATING THAT ASAM/ASOM DID ANALYZE OR

REDESIGN THE STRUCTURE OR SIMPLY CUMPUTED THE DYNAMIC

FLEXIBILITY OR THE STRWCTURAL STIFFNESS MATRICES. DODES

NOT AFFECT ANY DATA

OPTICN FOR PERFCRMING FLUTTER REDESIGN ALONG WITH
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KLUVE(35)

KLUE( 356)

KLUE (37)

|
COMPUTING THE FLUTTER VELOCITY DERIVATIVES. AFFECTS
ITEM 10 IN AVAM AND ITEMS 6 TD 8 IN AFOM. !

OPTION FOR INCLUDING NCN-OPTIMUM WEIGHT FACTORS#
AFFECTS ITEM 6 IN AVAM,

OPTION FOR EXCLUDING SPECIFIED STRUCTURAL MEMBERS FROM
THE FLUTTER REDESIGN PROCESS. AFFECTS ITEM 6 IN AVAM.

CPTICON FOR DEFINING EITHER A CANTILEVER OR FREE-FREE
SURFACE VIBRATION ANALYSIS. AFFECTS ITEM 17 IN AVAM.
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ITEM DATA DESCRIPTION

R KE KRR ERERE AR FRR ARk kR kTR ek bk hkkk Rk kk kxR krkkkhkkhk Rk kkkkE

111« PREPARATICN OF CARD DATA

CARD INPUT DATA MUST ALWAYS BE ENTERED FOR THE MAIN

PROGRAM. REMAINING DATA WILL DEPEND UPON THE OPTIONS THE
USER IS EXERCISING.

L B 2 NE R B N

AR REEEE R X EE SRR RS AR RN R SRRk IR Rk kR xhkk ke kkkkkkkkkkEk

le eeoe FOP IDENTIFIES THE BEGINNING OF THE
. CARD INFPUT DATA TO THE FLUTTER
. OPTIMIZATION PACKAGE (FDOP)e.
. LSED wITHIN THE PROGRAM TC GENERATE
. THE PERTINENT TITLE AND REFERENCE
° PAGE NUMBER APPEARING IN THE TABLE
. OF CONTENTS AT THE END OF EACH RUN.
° MUST BE ENTERED AS SHOWN.
°
° LINES] LINES FER INCH USED BY THE CURRENT
° PRINTERS FOR LISTING RESULTS. A
° VALUE OF SIX SHOULD BE ENTERED WHEN
. THE PRINTER JTILIZES EITHER AN
. ELEVEN BY FIFTEEN INCH PAPER WITH
. SIX LINES FER INCH DENSITY OR AN
. EIGHT AND ONE HALF BY FIFTEEN INCH
° PAPER WITH EIGHT LINES PER INCH
. DENSITYe. A VALUE OF EIGHT SHOULD
° BE ENTEFRED WHEN THE PRINTER
. UTILIZES AN ELEVEN BY FIFTEEN INCH
. PAPER WITH EIGHT LINES PER INCH
° DENSITY, A DEFAULT VALUE OF SIX IS
. PROVIDED IN SUBROUTINE LDB WHENEVER
° ANY QOTHER VALUE IS PRESENT ON THE
XX CARD.

000000000111111111122222
12345678901234567890123

QP] ]: FACAGE. L INESI

FORMAT = (1A4, 114). NUMBER OF CARDS IS5 1.

THE VARIABLE FCP IS ENTERED BY SUBROUTINE FOP AND
SUBROUTINE LDB WHERE IT 1S PASSED TO SUBROUTINE DTABLE
TO GENERATE THE PRCOPER HEADING FOR THE TABLE OF
CONTENTS., THE VARIABLE LINESI IS ENTERED BY SUBROUTINE
FOF AND SUEBROUTINE LDE WHERE IT IS COMPARED AGAINST THE
STANDARD VALVES OF SIX AND EIGHT AND USES EITHER ONE OF

L R B BN B O R A A R RR BE K NE AR ONE R R O N R B K CEE R R R EE R 2R K AR B NE O BE SR BE K BN EE BE B K B B AR B N

LI B S R RE NE B NE N NP N N N R ONE N RN RN R N B IR NE B BE R KON NE B AR R BE R N NE N BE OB AR
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ITEM DATA DESCRIPTION

* THEM OR THE DEFAULT VALGLE OF SIX IF THE wRONG VALVE HAS *
* BEEN PUNCHED ON THE CARD. *
N T e T T P I TTT IR RS IS LRI LSS S 2L 2 2 S S R R R A A R

FORMAT = (18A4). NUMBER OF CARDS IS 2.

DATA ARE ENTEFREC BY SUBRCOUTINE FOP.

*

x®

* REPEAT THE FOLLOWING ITEM FCR I =1,2, AND

* ENTER (EIGHTEEN WORDS PER CARD) FOR L=1ss00918,

*

¥ 26 eoe TMH{L,I) MAIN TITLE CONSISTING OF TWC CARDS.
* . WILL BE LISTED AT THE TOP OF EACH
* P PAGE OF THE LISTED FESULTS.

x

*

*

x

*

L IR IS R B B K NE K L BE BN

#**#*#****#****#*#*####*##**#****t####**t#***#*t#*##tt##**#**#tt

*
*x x
* *
* IN ADDITION TO THE ABOVE TITLE ADDITIONAL DESCRIPTIVE *
* INFORMATION MAY BE INCLUDED TO DESCRIBE THE CASE IN MORE *
* DETAIL. THIS INFORMATION WILL APPEAR ONLY ONCE, IN THE %
* LISTING OF THE INPUT DATA AND MAY BE ENTERED OR DELETED  *
* DEPENDING UPON THE CONTROL WORD OPTIONS ENTERED BY THE *
* FOLLOWING ITEM. *
*x *
* x
€ 3¢ see KTITLE = O DO NCT ENTER ADDITIONAL INFORMATION *
* . DESCRIBING THE CASE. *
* o . *
« . Y ENTER KTITLE ADDITIONAL CARDS *
* .o DESCRIBING THE CASE. *
* *
* FORMAT = (114)e NUMBER OF CARDS IS 1. *
*x £ 3
* DATA ARE ENTERED 8Y SUBROUTINE FOP. *
x *
***************‘****‘********************3*#****************“*‘*
% *x
£ 6o eses LCGIC ITEM %% NO DATA **x% *
* ° *
* . IF ADDITIONAL INFORMATION IS TO BE *
* . ENTERED (KTITLE LARGER THAN ZERO) *
* . ENTER THE FOLLOWING ITEM, OTHERWISE *
* O (KTITLE = 0) OMIT THIS ITEM. *
* x
****t****#***t**“‘*************************************t****‘***
* *
* REPEAT THE FOLLCWING ITEM FOR K = lseees KTITLE. *
* *
£ 5¢ see TITLE ADDITICNAL INFORMATION DESCRIBING *
* cee THE CASE. *

FASTOP - FOP
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ITEM DATA DESCRIPTION

FORMAT = {18A4)e NUMBER CF CARDS IS KTITLE.
DATA ARE ENTERED BY SUBROUTINE FOP.

XX EFEX R RIER R R RS R R R F R bRk kb khk Rk ke kR kkkhk kb hkkk ek ke kkkEk

ALL CLUE VALUES INCLUDING ZEROS MAY BE ENTERED IF THE
USER SO DESIRES. IF THIS APPRCACH IS TAKEN A CARD
CONTAINING CNLY ZEROCES SHCOULD NOT BE INCLUDED AS DATA.

IF THE USER WISHES TO MINIMIZE THE AMOUNT OF DATA, HE
MAY ENTER OMLY NON-ZERQO CLUE VALUES ACCORDING TO THE
PROCEDURE DISCUSSED IN *"CCNTRCL WORD OPTION®' SECTION.

REGARDLESS OF WHICH APPRCOACH IS TAKEN THE LAST NON-ZERO
VALUE ON THE LAST CARD MUST BE PRECEDED BY A NEGATIVE
SIGNe

6o ese KLUE( 1)

DUNMMY VARIABLE.

° KLUE( 2) = DUMMY VARIAELE,

°

. KLUE( 3) = 0O DO NCT PERFCRM VIBRATION ANALYSIS.
. = 3 PERFORM VIBRATION ANALYSIS.

° KLUE( 4) 0 DO NCT FERFORM FLUTTER ANALYSIS.

LR AR B R R K IR B R BE BE BE BE SR NE NE NE BE N R BF N B R AP NE N R AR SR A I I IR I I IR K R IR N RN NP NP
non
&

LR AR IR 2L SR B IE L AR R 2L 2R 2N R IR 2N BN R IR BN IR SR N BN N NF RE SR BE N NF R N BE BF NE N NF ONE NECEE R ONE NE AN N N BR NN

. PERFORM FLUTTER ANALYSIS.

L ]

. KLUE( S) = DUMNMY VARTABLE.

L J

- KLUE( 6) = DUMMY VARIABLE.

[ ]

° KLUE( 7)) = DO NOT ENTER FLUTTER OPTIMIZATION

. MODULE s AFOM,

® ENTER FLUTTER QPTIMIZATION MODULE,
° AFOM. THIS IS REQUIRED IF FLUTTER

. VELCCITY DERIVATIVES ARE TO BE

. COMPULTED OR FLVUTTER REDESIGN IS TO
° BE PERFORMEDe. NOTE THAT KLUE(3) AND
. KLUE{4) MUST BE ON IF KLUE(7) = 7.
*

. KLUE( &) = RESULTS ARE NOT TO BE INCLUDED IN A
° REPCRT .,

. RESULTS ARE TO BE INCLUDED IN A

° REPORT »

. THE RESULTS ARE LISTED IN A FORMAT
° SUITABLE FOR A REPORT, THAT IS, AN
° EIGHT AND ONE HALF 8Y ELEVEN PAPER.
.

. KLUE( 9) = DD NCT LIST LABELS OF FILES

3 GENERATED BY DSIO AND FSIO (DISK

. AND FORTRAN S3EQUENTI AL

. INPUT/0UTRPUT)
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ITEM

DATA

KLLE(10)

KLUE(11)

KLUE(12)

KLVE(13)

KLUE(14)

KLUE(1S)
KLLE(16)
KLUE{17)
KLUE(1E)
KLUE(19)
KLUE(C20)
KLUE(21)
KLUE(22)
KLUE(23)
KLUE( 24)

KLUE(2¢)

12

13

DESCRIPTION

LIST LABELS OF FILES GENERATED BY
DSIC AND FSIO (DISK AND FORTRAN

SEQUENTIAL INPUT/OUTPUT ).,
A RECORD OF PERMANENT FILES THAT

ARE BEING SAVED AT THE END OF THIS

RUN.

DO NOT LIST MESSAGES UPON ENTERING

AND LEAVING SUBROUTINES.
LIST MESSAGES WPON ENTERING AND
LEAVING SUBROUTINES.

DO NOT LIST MAIN HEADING.
LIST MAIN HEADING ENTEREDO AS CARD
DATA AND CONSISTING OF TwQ CARDS.

DO NOT LIST SUBHEADING IN EACH
ANALYSIS MODULE.

LIST SUBHEADING ENTERED AS CARD
DATA AND CONSISTING DF ONE CARD.

DO NOT LIST INTERMEDIATE LABEL
INFORMATION.

LIST INTERMEDIATE LABEL
INFORMATION. REQUIRED
DEBUGGING ONLY.

FOR

DO NOT LIST COMPUTER TIMES.,

LIST COMPWTER TIMES AT INTERVALS
DURING PROGRAM EXECUTION.

DUMMY VARTIABLE.
DUMMY VARIABLE.,
DUMMY VARIABLE.
DUMMY VARIABLE.
DUMMY VARIAEBLE.
DUMMY VARIABLE.
DUMMY VARIABLE.
DUMMY VARIABLE.
DUMMY VARTAELE.
DUMMY VARIABLE.
DUMMY VARIABLE.
FASTOP - FCP
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******’***********************************'********

ITEM

DATA

KLUE(26)

KLUE(27)

KLUE(28)

KLUE(28)

KLUE(30)

KLUE({31)

26

27

28

29

30

31

DESCRIPTION

THIS 1S THE INITIAL INSTANCE IN
WHICH DATA ARE BEING PASSED FROM
THE SOP PROGRAM TO THE FOP PROGRAM.
THIS IS NOT THE FIRST TIME DATA
HAVE BEEN PASSED FRDM SCP TO FOF.
NOTE THAT WHEN KLUE({26) = 26, THE
REMAINING CLUES (EXCEPT FOR KLUE
32, 33, 34) MuST HAVE THE SAME
VALUES THEY HAD FOR KLUE(26) = 0.

VIBRATION ANALYSIS WILL USE THE
STIFFNESS MATRIX COMPUTED IN SOP.
VIBRATION ANALYSIS w»ILL USE THE
FLEXIBILITY MATRIX COMPUTED IN SOP.

THE INITIAL DYNAMIC MASS MATRIX IS
PROVIDED BY THE USER. (DATA IS
SUPPLIED BY USER WHEN KLUE(26) =
0). IF KLUE(28) = 0s OMIT KLUE(29)
AND KLUE(30).

USE THE FULLY AUTOMATED MASS OPTIDN
TO CCOMPUTE THE DYNAMIC MASS MATRIX.

THERE ARE NO (USER-SUPPLIED) FIXED
MASS ITEMS TO BE CONSIDERED IN THE
FULLY AUTOMATED MASS OPTION. IF
KLUE(29) = 0+ OMIT KLUE(30).

FIXED MASS I1TEMS ARE TO BE
CONSIDERED IN THE FUulLlLyY AUTOMATED
MASS OPTION. (THE ITEMS WILL BE
SUPPLIED BY THE USER WHEN KLUE(26)
= 0)o.

IN THE FULLY AUTOMATED MASS OPTION,
THE USER-SUPPLIED FIXED MASS ITEMS
DD NOT CONTRIBUTE TO THE

OFF -DI AGONAL TERMS OF THE
STRUCTURAL MASS MATRIXe

THE USER-SUPPLIED FIXED MASS ITEMS
IN THE FULLY AUTOMATED MASS OPTION
DO CONTRIBUTE TO THE OFF-DIAGONAL
TERMS OF THE STRUCTURAL
MASS—=MATRIX.

THERE ARE NC MASS BALANCE VARIABLES
CONSIDERED IN THE PROBLEM. IF
KLUE(31) = 0y OMIT KLUE(32).

MASS BALANCE VARIABLES ARE PRESENT
IN THE PROBLEM, (THE INITIAL
MASS~BALANCE DATA »lILL BE SuPPLIED
BY THE USER WHEN KLUE(26) = 0).

FASTOP ~ FOP
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ITEM

DATA

KLUE(32)

KLUE(33)

KLUVE(34)

KLUVE(3€E)

KLUE(36)

KLUE(37)

32

33

34

35

36

DESCRIFPTIDN

DO NOT SUPERSEDE EXISTING MASS
BALANCE DATA WITH NEW DATA.

NEW MASS BALANCE DATA ARE BEING
SUPPLIED TO OVERIDE EXISTING DATA.
NOTE THAT KLUE(32) IS IGNORED 8Y
THE PROGRAM IF KLUE(26) = 0.

IN THE MOST RECENT SOP STEP, THAT
PROGRAM WAS USED SIMPLY TO COMPUTE
THE DOYNAMIC FLEXIBILITY MATRIX OR
THE STRUCTURAL STIFFNESS MATRIX.
THAT IS, SOP WAS NOT USED TO
ANALYZE OR FREDESIGN.

IN THE LAST PASS THROUGH SOPs, THAT
PROGRAM DID ANALYZE OR REDESIGN THE
STRUCTURE.,

COMPUTE FLUTTER VELOCITY
DERIVATIVES FOR ALL STRUCTURAL
MEMBERS AND MASS BALANCE VARIABLES,
BUT DO NOT REDESIGN THE STRUCTURE
FOR FLUTTER.

COMPUTE FLUTTER VELOCITY
DERIVATIVES ONLY FOR FLUTTER
REDESIGN VARIABLES (SEE KLUE{(36)),
PERFORM FLUTTER REDESIGN(S), AND
PREPARE THE OUTPUT TAPES REGUIRED
FOR SUVBSEQUENT USE BY THE SCP AND
FOP FROGRAMS. NOTE THAT KLUE(34)
IS IGNORED BY THE PROGRAM IF
KLUE(7) = O

THERE ARE NO NON-OPTIMUM WEIGHT
FACTORS IN THE PROBLEM,
NON-OPTIMUM WEIGHT FACTORS ARE
PRESENT IN THE PROBLEM, THESE
FACTORS ARE TO BE SUPPLIED BY THE
USER WHEN KLUE(26) = O,

DO NOT EXCLUWDE ANY STRUCTURAL
MEMBERS FROM THE FLUTTER REDESIGN
PROCESS.

EXCLUDE SPECIFIED STRUCTURAL
MEMBERS FROM THE FLUTTER REDESIGN
PROCESSs THE ASSDCIATED DATA MUST
BE SUPPLIED WHEN KLUE(26) = 0. IF
KLUE(7) = 0 OR KLVE(34) = 0 THIS
DATA IS BEING ENTERED BY THE USER
FOR HIS CONVENIENCE AND wlILL NOT BE
USED IN THIS RUN.

CANTILEVER WING VIBRATION ANALYSIS
FASTOP - FCP
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ITEM DATA DESCRIPTION

TO BE PERFORMED IN AVAM,
. = 37 FREE FREE WING VIBRATION ANALYSIS
ees TO BE PERFORMED IN AVAM.

FORMAT = (10I4). NUMBER OF CARDS IS 4 OR LESS DEPENDING
ON THE NWMBER CF CONTROL CPTIONS ENTERED AS DATA.

DATA ARE ENTERED BY SUBROUTINE FOP THROUGH THE
SUBROUTINE CLUES.

% W% % N N
LR B 3R BR B B BE BN N

AR RABEAREEEARKEPE IR RERERR R ARKERERRRKRKEXRF R AR AR K REE XX EE SR T RS
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ITEM DATA DESCRIFTION

AR AR R A SRR A SRR E R KRR KRR R AR KRR AR AR AR R AR AR A R E XL KRR E Rk X

AVAM - AUTOMATED VIEBRATION ANALYSIS MODULE

1« PREPARATICN OF CARD DATA

CARD INPUT DATA MUST ALWAYS BE ENTERED FOR THE MAIN
PROGRAM. REMAINING DATA WILL DEPEND WPON THE OPTIONS THE
USER 1S EXERCISING.

THE VIERATION ANALYSIS IS CAPABLE OF ACCEPTING EITHER A
STIFFNESS OR FLEXIBILITY MATRIX.

LK SR BB R B CBE BF 3R BE B B BE K BN

EEE R REK SRR E SRR R R R R R IR KR ER AR RE R RSB A AR R KRR R EE R R AR EREE XX T EEE

le ees VACO IDENTIFIES THE BEGINNING OF THE
. CARD INPUT DATA TO THE AUTOMATED
. VIBRATION ANALYSIS MODULE (AVAM).
eee MUST BE ENTERED AS SHOWNe.

USED WITHIN THE PROGRAM TO GENERATE THE PERTINENT TITLE
AND REFERENCE PAGE NUMBER APPEARING IN THE TABLE OF
CONTENTS AT THE END OF EACH EXECUTION. REMAINING
COLUMNS (FIVE TO SEVENTY TwW0) MAY BE USED FOR ANY
DESCRIPTIVYE INFORMATION THE USER WISHES TO INCLUDE.,

FORMAT = (1A4). NUMBER DOF CARDS 1S 1.

DATA ARE ENTERED BY SUBROUTINE AVAM AND SUBROUTINE LD8
WHERE IT 1S PASSED TO SUBROUTINE DTABLE TO GENERATE THE
PROPER HEADING FOR THE TABLE OF CONTENTSe.

PRI NN NPOERE N N 2K K IR B NE RE Y SR AE N CNE OB B NE N CEE B B BE BE BE BE R R R N

IR B I R AN NE R NE NE WK EE N BE ONE OBE B BE R CNE B B BN

REXKEXEEE XX AN RRE SR BB KA RRER R RE R X R RS R R RERXFEXAFAX KK SR IR R R R KL RR K&K
ENTER (SIXTEEN WORDS PER CARD)
FOR THE FOLLOWING ITEM FOR L=1¢es0er16e

2e¢ ese TSHVIL) SUBTITLE CONSISTING OF ONE CARDo.

WwiLL BE LISTED AFTER THE MAIN TITLE AT THE TOP DF EACH
PAGE OF THE LISTED RESULTS AND WILL BE USED TO DEFINE

LR IR B 3K SK B BE B J
N N B N B R A R

FASTOP - FOP = AVAM
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I TEM DATA DESCRIPTION

THE TYPE OF VIEBRATION ANALYSIS BEING PERFORMED THE *
* SUBTITLE IS INCREASED TC EIGHTEEN WORDS WITHIN THE *
* PROGRAMS WHERE THE LAST TwC WORDS ARE USED TO IDENTIFY *
* THE PROGRAM FROM WwHICH RESULTS ARE LISTED. x
* *
* FORMAT = (1€A4). NUMBER OF CARDS IS 1. *
x %
* DATA ARE ENTERED BY THE SUBRQUTINE AVAM. *
% *
***t*******#t***************************************###******t**t
* %
* *x
* ALL CLUE VALUES INCLUDING ZEROS MAY BE ENTERED IF THE %
* USER SO DESIRES. 1F THE USER WISHES TO MINIMIZE THE *
* AMOUNT OF DATA, HE MAY ENTER ONLY NON-ZERD CLUE VALUES *
* ACCORDING TC THE PROCEDURE DISCUSSED 1IN SCONTROL WORD *
* CPTION® SECTIONe REGARDLESS OF WHICH APPROACH IS TAKEN *
¥ THE LAST NON=-ZERO VALUE (IF ANY) MUST BE PRECEDED BY A *
* NEGATIVE SIGN., *
x *
£ 3¢ see KLUEV( 1) = 0 FIXED VARIABLE, EQUAL TO ZERO. *
* . *
x . KLUEV( 2) = O DO NOT FLOT VIBRATION MCDES ON *
* . CALCOMP . E 3
* . = 2 PLOT VIBRATION MODES ON CALCOMP. *
* . x
* . KLLEV( 3) = DO NOT LIST FLEXIBILITY (NOR ]
* . STIFFNESS) MATRIX. E
* ° = LIST FLEXIBILITY (OR STIFFNESS) *
* ° MATRI X *
* . x
* ° KLUEV( 4) = O DO NOT LIST DYNAMIC MASS MATRIX. *
* . = &4 LIST DYNAMIC MASS MATRIX. *
x ® *
* . KLUEV( S) = DO NCT LIST ALL MASS MATRICES *
* ° GENERATED WITHIN THE PROGRAM WHEN *
* ° COMPUT ING THE DYNAMIC MASS MATRIXe *
* . FOR EXAMPLE, IF KLUE(26) = 26 AND *
* ® KLUE(28) = 0y THE CURRKRENT DYNAMIC &
* . MASS MATRIX [S THE SUM OF THE E
* . INITIAL DYNAMIC MASS MATRIX %*
* . (SUPPLIED ON CARDS WHEN KLUé(26) = *
* ° 0) AND AN INCREMENTAL MASS MATRIX *
* ° ASSOCIATED WITH ALL THE CUMULATIVE *
* . REDESIGN ACCOMPLISHED TO THIS POINT *
*x ° BY SOP AND FOPe. THIS INCREMENTAL *
* . MATRIX WILL NOT BE LISTED IF *
* . KLUEV(S) = 0. : *
* ° 5 LIST ALL MASS MATRICES GENERATED *
* ° WITHIN THE PROGRAM WHEN COMPUT ING *
* . THE DYNAMIC MASS MATRIX. *

FASTOP = FOP = AVAM
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ITEM DATA DESCRIPTION

° KLUEV( 6) DO NCT LIST THE TRANSFORMATION

. MATRIX, B, BETWEEN STRWCTURAL AND
. OYNAMIC DISPLACEMENTS.

® € IF COMPUTED, LIST TRANSFORMATION
ee e MATRIXs Be

FORMAT = (10I4)s NVMBER OF CARDS IS5 1« NOTE THAT THE
LAST CARD CCONTAINS THE LAST OPTION WHICH IS INDICATED 8Y
A NEGATIVE NUMBER. IF ALL CLUES ARE 0, NO NEGATIVE SIGN
IS USED.

DATA ARE ENTERED BY THE SUBROUTINE AVAM THROVGH THE
SUBROUTINE CLUES»

L K K BN B IR B BE JE B BE BE BN B

e 2222 22 2322 RS2 222 R RS TSR RS 2R R 222 2R 22 s 2R 222 PR 2 2 L 2

Ae MASS (WEIGHTS, UNBALANCES., AND INERTIAS)

A BRIEF DISCUSSION OF THE MASS DATA IS GIVEN IN THE
*PROGRAM APFLICATION® SECTION.

LR BE BN B SR R BE 3

R ERRFR R R E R R RS R R R SRR R R R R AR R KRR R Rk ek ke kR Kk

B¢ se0e LOGIC ITEM xkk NO DATA **x

IF THIS IS THE FIRST TINE WHEN DATA ARE PASSED FROM S0P
TO FOP (KLUE(26) = 0) ENTER THE FOLLOWING THIRTEEN
ITEMS, OTHERWISE (KLUE(26) = 26) OMIT THESE ITEMS (5 -
17)

LB BN SR B L BE BN B

XXX AR X FE RN AR R ARk kR a ko pok Rk Rk kR k kR kR kR gk kKR kR kkkkk

1« NON-CPTIMUM WEIGHT FACTORS ANO/OR EXCLUSION OF

SELECTED STRUCTURAL MEMBERS FROM THE FLWJUTTER

REDESIGN FROCESS.

LR SR B BN BE B B B 4

EEFERRRER A G R RN ER ke k kR k kR kR kR kkkkkkkkkkk ks kkgkkk kkkEk

Se ese LOGIC ITEM *&%x NO DATA *%x%

IF NON=-OPTIMUM FACTORS ARE TO BE PRESENT IN THE PROBLEM,
(KLLUE(35) = 35)s AND/OR SELECTED STRUCTURAL MEMBERS ARE
TO BE EXCLUDED FROM THE FLUTTER REDESIGN PROCESS,
(KLLVE(36) = 3€)s ENTER THE FOLLOMING ITEM. CTHERWISE,

PR N SRS IR IR B N R N N R N S RE T R R K BN I AR K R B R R BF BE BE SR ONE R BE NE NE NE NE R EE N N N N S W

* % % H W % N
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*
*

###*t##t‘*####‘*t**#t******t**##*#*#*ttt**#t***

Y EEEREE X IE R IR R I PRSP A I I R R R E B R

#kkkk k¥

*

* # *

ITEM

60

DATA DESCRIPTION

(KLUE(35) = 0 AND KLUE(36) = 0)y OMIT THIS ITEM.

REPEAT THE FOLLCWING ITEM
FOR EACH NON-OPTIMUM FACTOR
UNTIL A BLANK CARD IS ENCOUNTERED.

ENTER (FOUR GRCUPS OR LESS PER CARD) FOR I = 1seces 4

ess MUMJI(I) STRUCTURAL MEMBER NUMBEF FOR WHICH
. EXCLUSION CLUE AND/OR NON=OPTIMUM
. #EIGHT FACTOR IS BEING PRESCRIBED.

1I0J(1) INCLUDE STRuCTURAL MEMBER MUMJ(TI)
° IN THE FLUTTER REDESIGN PROCESS.
e =1 EXCLUDE STRUCTURAL MEMBER MUMJ(I)
. FROM THE FLUTTER REDESIGN PROCESS.

]
o

FACTUH(I) NON-COPTIMUM WEIGHT FACTOR
° ASSOCIATED WITH STRUCTURAL MEMBER
oo MUMJ (T ),

FOR EXAMFLE IF FACTJ(I) = 1.2+ THE TRUE INCREMENTAL

WE IGHY OF ELEMENT MUMJ(I) DURING REDESIGN WOULD BE TAKEN
TO BE TWENTY PERCENT LARGER THAN THE COMPUTED
INCREMENTAL STRUCTURAL WEIGHT QOF THE ELEMENT . NOTE THAT
IF FACTJ(I) = 0.0, A DEFAULT VALUE OF UNITY IS USED
#ITHIN THE PROGRAM. ALSO, IF THE FULLY-AUTOMATED MASS
OPTION IS BEING USED (KLUE(28) = 28)» FACTJ(1I) IS
APPLIED TO THE TOTAL STRUCTURAL WEIGHT OF ELEMENT
MUMJLLI) = NOT JUST TO THE INCREMENTAL WE IGHT BEYOND THE
INITIAL DESIGN

NOT ALL STRUCTURAL MEMBERS NEEL BE REPRESENTED IN THE
DATA. THUS IFf A STRUCTURAL MEMBER IS NOT PRESENT IN THE
DATA. THE FCP FROGRAM ASSUMES IT IS TO BE INCLUDED 1IN
THE FLUTTER REOESIGN PROCESS, AND THAT IT HAS NO
NON-OPTIMUM FACTOR. ALSOs MEMBERS REPRESENTED IN THE
DATA NEED NCT BE IN ANY PARTICULAR ORDER.

FORMAT = (4(215.,F10+3))s NUMBER OF CARDS IS DEFINED BY A
BLANK CARD AT THE END OF THE NCON-OPTIMUM FACTORS DATA.

DATA ARE ENTERED BY SUBROUTINE READY.

2o MASS BALANCE DATA

FASTOP - FOP = AVAM
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ITEM DATA DESCRIPTION

EERERFER KRR AR R R R AR R R R KRR R R R ARk R R E R R R R R Rk kR Rk Rk &

%* *
¥ 7T7e se0e¢ LOGIC ITEWM k% NJ DATA xx%xx% *
* *
x IF MASS BALANCE VARIABLES ARE TO BE PART OF THE PROBLEM, x
(KLUE(31) = 31)s ENTER THE FOLLOWING ITEM, OTHERWISE, *
& (KLUE(31) = 0)s CMIT THIS ITEM. *
* *
EEREEEERERRNRX R RS E RS AR R AR Sk F G Rk R E Rk kR R kA kR kkkk ke kkk &
* *
* NOTE THERE IS A LIMIT OF TewENTY MASS BALANCE VALUES. *
x *
* REPEAT THE FOLLCOWING ITEM *
* FOR EACH MASS EBALANCE SET *
* UNTIL A BLANK CARD IS ENCOUNTERED *
* *
¥ Be o900 11 ARBITRARY ICENTIFICATION NUMBER OF *®
* ° MASS BALANCE VARIABLE, *
x ° *
* ° Al INITIAL WEIGHT OF MASS BALANCE 11, *
x . LBe *
* . J1(K)oeK=1,3 Xy Yo AND Z STRUCTURAL DEGREE QOF *
* . FREEDOM NUMBERS FOR STRUCTURAL NODE *
¥ . AT WHICH MASS BALANCE I1 IS *
* e e LOCATED. *
*® *x
* IF MASS BALANCE I1 IS GIVEN INITIAL WEIGHT Al = 0,0, IT *
= WILL OF COURSE HAVE NO EFFECT CN THE PROBLEM, HOWEVER, *
* THE VARIABLE WILL BE CARRIED ALONG BY THE FOP PROGRAM *
* AND CAN (IF DESIRED) EVENTUALLY BE GIVEN A NEW WEIGHT B8Y *
* INVOKING THE CPTIGCGN KLUE(32) = 32, L
* *
x* FORMAT (IS+F1S+5,315)e NUMBER COF CARDS IS DEFINED 8Y A *
* BLANK CARD AT THE END OF THE MASS BALANCE DATA. *
»* x
* DATA ARE ENTERED BY SUBROUTINE READY. *
* *
EEERRERKEKRERKE R Rk Rk kkkk kR kR kg Rk k kR k kR ek kK kR wek k
x *
* x
* 3e MASE ANLC WEIGHT DATA *
* *
x *

EEREE EREKEE AR AR REERRE R RR KR AR AR X AR R R ERR R R R RN R Rk R Rk xRk RR k
Qe oeees LCGIC ITEM *%% NO DATA *x%x
IF THE FuULLY AUTOMATED MASS OPTION IS CALLED (KLUE(28) =

28) OMIT THE FCLLOWING TWC ITEMS AND GO TO ITEM 12, OMIT
THE FCLLOWING ITEM IF KLVE(7) = 0 OR KLUE(34) = O,

L AN BE B BN 2%
L B S BR B
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ITEM DATA DESCRIPTION

ERKEEBRKERERERTRREEER AR KRR RREF AKX A FEEE KR A AR ERKEEE RS R R R RE K& RE Kk

* *
% 10e ees WINITT TOTAL INITIAL WEIGHT OF THE *
x STRUCTURE INCLUDING NCN-=OPTIMUM *
x FACTORS AND FIXED MASS ITEMS, BVT *
* ) EXCLUDING MASS BALANCEs 1IF ANY. *
x *
* FORMAT = (E15+.5)e NUMBER OF CARDS IS 1. *
3 *x
* DATA ARE ENTEFRED BY SUBROUTINE DYNMAS. *
* *
AT ERE R E R R R EER AR R R R KRR R R AR KR SRR R R R AR R R E KRR R KRR T ¥
*
* x
* 40 DYNANIC MASS MATRIX *
* *
= *
* REFEAT THE FOLLOWING ITEM *
UNTIL A BLANK CARD IS ENCOUNTERED, *
L %
* ENTER (THREE GROUPS OR LESS PER CARD) FOR K = l1lssese3 *
* 3
X 11e see NR(K) ROW NUMEBER OF DYNAMIC MASS MATRIX *
* . ELEMENT . *
* ° *
* ° NC(K) COLUMN NUMBER OF DYNAMIC MASS *
* ° MATRIX ELEMENT. *
* . *
x ® wa (K) VALUE OF DYNAMIC MASS MATRIX *
* o ELEMENT (WEIGHT *
* oo UNITS—-1eEesLBsIN-LBy IN.SQ-LB) *
* %
x THIS MASS MATRIX DATA IS SPECIFIED FOR LOWER TRIANGLE *
% ONLY AND MLST BE IN ROW SORTs THAT IS, THE ELEMENTS OF *
* ROW N MUST FOLLCW THOSE COF ROW (N-1) AND PRECEDE THOSE *
* OF ROW (N+1). IF THESE REGQUIREMENTS ARE VIOLATEDs THE *
* FOP PROGRAM WILL PRINT THE APPROPRIATE MESSAGE AND *
* EXECUTICN WILL STOPR. *
* THE ELEMENTS OF THE DYNAMIC MASS MATRIX SHOULD REFLECT E
L 3 THE PRESENCE OF ANY MASS BALANCE ENTERED IN ITEM 8. *
* *
* FORMAT = (2(214+:F15551X))e NUMBER OF CARDS 1S DEFINED *
L BY A BLANK CARD AT THE END OF THE DYNAMIC MASS MATRIX. *
x *
* DATA ARE ENTERED EY SUBROUTINE DYNMAS. *
* *
P R eI IR T2 R 223 S22 R RS2 3222222 2222222 2 22t 2
x ¥
*¥ 120 oee LOGIC ITEM *k%x NO DATA **x *
x *
% IF THE FULLY AUTOMATED MASS OFTION IS NOT CALLED, *
* (KLUE(28) = 0),y OR IF (KLUE(28B) = 28), BUT THE USER DOES *
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ITEM DATA DESCRIPTION

* NOT WISH TC SUFFLY FIXED MASS ITEMS, (KLUE(29) = 0), *
* OMIT THE FOLLC®ING THREE ITEMS,. *
¥ *

AR R R RN R DR Rk kAR AR R R AT R R R R R RN KRR AR R AR E & &

WHEN THE FoLLY AVTOMATED MASS OPTION IS USEDs INITIAL
MASS DATA IS FIRST COMPUTED IN THE STRUCTURES GRID.

THUS THE TCTAL NUMEER OF ROWS AND COLUMNS OF THE
STRUCTURAL MASS MATRIX WILL BE EQUAL TO THE TOTAL NUMBER
OF STRUCTURAL DEGREES OF FREEDOM. THE USER 1S CAUTIONED
THAT THE ALTOMATED MASS ROUTINE ONLY CALCULATES MASSES
CORRESPONDING TCO TRANSLATICNAL DEGREES OF FREEDOM OF THE
STRAMCFWREs THUS THE INERTIA PROPERTIES ASSOCIATED wITH
ROTATIONAL DEGREES COF FREEDOM WILL BE ZERO. (NOTE THAT
ROTATIONAL DEGREES OF FREEDOM ARE ASSOCIATED WITH BEAM
ELEMENT NODE POINTS.)

TC AVOID A SINGULARITY IN THE MASS MATRIX WHEN
ROTATICNAL DEGREES OF FREEDOM EXIST AND wHEN NO
REDUCTION IS BEING ACCCMPLISHED BETWEEN THE STRUCTURES
AND DYNAMICS MCDELS (KLUE(27) = 0), THE USER MUST ENTER
APPROPRIATE INERTIA TERMS IN ITEM 15, BELOW.

WHEN REDUCTION IS BEING ACCOMPLISHED (KLUE(27) = 27),
THE STRULCTURAL MASS MATRIX wILL BE TRANSFORMED TO THE
ODYNAMICS GRID. IN THIS FROCESSs THE USER MAY ELIMINATE
ANY ROTATICNAL DEGREES OF FREEDOM OF THE STRUCTURE THAT
ARE NOT REQUIRED FOR THE DYNAMICS MODEL.

LR BE BE B CNE BE R N R B R A

o N BN R e W g I A e A R N R R e W

ERRAE RS KR AT SR EEE R AR R AR R RS AR F R R RR R AR R R AR KRR AR R F R R R R R EREE

FORMAT = (E15.5). NUMBER OF CARDS IS 1.

DATA ARE ENTERED BY SUBRRUTINE DYNMAS.

P

¥ 13¢ seoe LOGIC ITEW *%% NO DATA x*x%

*

* OMIT THE FCLLCWING ITEM IF FLUTTER REDESIGN IS NOT

* CALLED, THAT 1% IF KLWE(?7) = 0 OR KLUVE(34) = O

*

R KRR AR IR R R RN R AR R AR TR R RF Rk ek k kT hEE
*=

* FIXED WEIGHTY

*

x

® 146 o000 WNFIX TOTAL #EIGHT OF FIXED MASS ITEMS,
x oo e LB

*

*

*

x*

*

XA R AR E R RS EREEE R R KRR R TR EE R R AR KRR KRR R KK R A EE AR E R SRR R RN

Se FIXED MASE MATRIX

M N EE R R E N E R E E X I 20 3 I B I B I A0 B 2L S B 20 B B0 BE B

L AL 2R IR

FASTOP - FOP - AVAM

208



ITEM DATA DESCRIFTIODN

THE FIXED MASSES ENTERED IN THIS ITEM MJUST CORRESPOND
TO THE DEGREES OF FREEDQOM OF THE STRUCTURES MODEL.
MASS, MASS UNBALANCE, OR INERTIA TERMS MAY BE ENTERED
AT STRUCTURAL NODE POINTS FOR ANY MASS ITEM IN THE
LIFTING SURFACE NGOT REPRESENTED BY THE FINITE-ELEMENT
MODEL »

REPEAT THE FOLLOWING ITEM
UNTIL A BLANK CARD IS ENCCUNTERED.

ENTER (THREE GROUPS OR LESS PER CARD) FOR K = lecses3

15« ees NR(K) ROW NUMBER CF STRUCTURAL MASS
. MATRIX ELEMENT.

LR R N N B BE R R B S BRI N

. NC(K) COLUMN NUMBER OfF STRUCTURAL MASS
. MATRIX ELEMENT.

wwWiK) VALUE OF STRUCTURAL MASS MATRIX
. ELEMENT (WEIGHT UNITS~1eE+s+LBy
e ® IN-LBy IN.SQ‘LB)

THE FOP PROGRANM CAN ACCEPT AS MANY AS 183 GROUPS OF
NR(K)s NC(K)s AND WW(K)s DATA MUST, HOWEVER, BE SUPPLIED
FOR THE FULL MATRIX = NOT JUST THE LOWER TRIANGLE.

ALSOes THE DATA MLST BE SUPPLIED IN RO& SORT, THAT 1S,
THE ELEMENTS CF ROW N MUST FOLLOW THOSE OF ROW (N—1) AND
PRECEDE THOSE OF ROW {(N+1).

FORMAT = (2(214,F15.5,1X))s NUMBER OF CARDS IS DEF INED
BY A BLANK CARD AT THE END OF THE FIXED MASS MATRIX
DATA.

DATA ARE ENTERED BY SUBROUTINE DYNMAS.

PSR S I IR S IR AR I R IR AR N R B B BE BE BE A R R 2B
L ]

AREKKFREEEREREERREREKERERE IR R ER R R AR R KRR ER R R R R R KRR R AR R EF AR R EEEEE

16s oo LOGIC ITEM ¥¥% NO DATA **%

IF A FREE FREE WING IS BEING ANALYZED (KLUE(37)3 = 37)

ENTER DATA FOR THE FOLLCOWING ITEM, OTHERWISE (KLUE(37) =
0) OMIT THIS 1TEM.

L BRI B B B BN 3R

*t***t**#*******#**##**#***#l#**#t**t***t*#*t*#*tt#*t#*#t*#*#*#*

6e PLUG MASS MATRIX

DATA FOR THE PLUG MASS MATRIX ENTERED IN THIS ITEM MUST
BE CONSISTENT %1TH THE TYPE CF FREE-FREE MOTION

PRI N IS S I SR RN NECNE AR N NE NN R NP NE N N NE N B B B B AR B R A R O

* % ® % * % ®
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ITEM DATA DESCRIPTION

SPECIFIED IN THE INITIAL SCP RUNe. THUS IF SYMMETRIC
MOTION WAS SPECIFIED (SEE KLUE(23) TO KLUE(2S5) IN sSoP -
PART B OF VOLUME I1)s THE PLUG HAS (AT MOST) THE
FOLLOWING THREE DEGREES OF FREEDOM.,

1s X (FORE —-AFT TRANSLATION)
2 2 (VERTICAL TRANSLATION)
3¢ THETAY (FITCH ROTATICN)

FOR ANTI-SYMMETRIC MOTION (SEE KLUE(20) TOD KLUE(22) IN
SOP -~ PART B CF VOLUME I1) THE PLUG HAS (AT MOST) THE
FOLLOWING THREE DEGREES OF FREEDOM.

le ¥ (LATERAL TRANSLATION)
2 THETAX (RCLL ROTATICN)
3. THETAZ (YAW ROTATION)

THUS THE PLUG MASS NATRIX IS A 3 X 3 MATRIX UNLESS ONE
OR MORE OF THE THREE POSSIBLE DEGREES OF FREEDOM WAS
ELIMINATED IN THE INITIAL SOP RUN., FOR EXAMPLE, A 2 X 2
MATRIX 1S REQUIRED IF THE FORE~-AFT DEGREE OF FREEDOM HAD
BEEN ELIMINATED FROM SYMMETRIC MOTION.

REPEAT THE FCLLOWING ITEM
UNTIL A BLANK CARD IS ENCOUNTERED.

ENTER (THREE GROUPS OR LESS PER CARD) FOR K =1¢eee+3

17¢ see NR(K) ROW NUMBER CF PLUG MASS MATRIX
® ELEMENT .,
°
. NC(K) COLUMN NUMBER OF PLUG MASS MATRIX
° ELEMENT »
)
° WW({K) VALUE OF PLUG MASS MATRIX ELEMENT
. (WEIGHT UNITS- 1. Eeo LBs IN-LB,
L ] IN‘*Z"LB).

THIS DATA NEED ONLY BE .SPECIFIED FOR LOWER TRIANGLE.
FORMAT = ( 2(2J4s F15¢5» 1X) Yo NUMBER OF CARDS IS
DEF INED BY A BLANK CARD AT THE END OF THE PLUG MASS
MATRIXS»

DATA ARE ENTERED 8Y SUBROUTINE FFMASS.

LA K BE Bk 2L SR JE NE BE SR X B A BN BN IR I A N E E R R E EE I I O T vy A

XKL XX E AR RR R I AR B EA KR E R IR A RE R KRR KRR E R AP AR E R KRR R R RERE
E

LR RS E R R RS EREIENIENRNEEENENNFERE EEEEEREEREEE R I NGy Gy aray ey

*
* T7e SJUPERSEDE EXISTING MASS BALANCE DATA
*
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ITEM DATA DESCRIPTION

#*#t**#***t##*###****t#******tt*****t##**##*#t*#*t##i**t*#*****#*

*

18¢ ose LOGIC ITEW *%k% NO DATA **x

IF MASS BALANCE VARIABLES ARE PRESENT IN THE PROBLEM,
(KLUE(31) = 31)s AND IF THE EXISTING DATA ARE TO0 BE
SUPERSEDED BY NEW MASS BALANCE DATA, (KLUE(32) = 32),
ENTER THE FOLLCWING ITEMs THIS CAN ONLY BE DONE IF THIS
IS NOT THE FIRST TIME DATA ARE BEING PASSED FROM sSoP TO
FOP, (KLAE(26) = 26)e. OMIT THIS ITEM IF KLUE(26) = O
OF KLUE(31) = 0s OR KLUE(32) = 0.

"R SR BRI AR BE NE N N B

#*********t#t##*t#****t#****t*#****##*#*##**t**t#t**tt***t*#t***

EACH CARC CONTAINS THE TwC PIECES OF DATA NECESSARY TO
UPDATE ONE MASS BALANCE VARIABLE. THERE MAY BE AS MANY
- BUT NOT MORE - SUCH CARDS AS THERE ARE ORIGINAL MASS
BALANCE VARIABLES IN THE PROBLEM. THAT IS, ANY OR ALL
OF THE EXISTING VARIABLES MAY BE UPDATEDs BUT NO
COMFLETELY NES MASS BALANCE VARIABLES CAN BE INTRODUCED
HERE »

YR AR AR B N AR SR ONE B BE AR

REPEAT THE FCLLCOWING ITEM
FOR EACH SUPERSEDED MASS BALANCE SET
UNTIL A BLANK CARD IS ENCCUNTERED.

19s eeo 11 IDENTIFICATION NUMBER OF AN
EXISTING MASS BALANCE VARIABLE.

° Al NEW REIGHT CF MASS BALANCE VARIABLE
LK ] Il' LB'

FORMAT = (15.E15e5). NUMBER OF CARDS IS DEFINED BY A
BLANK CARD AT THE END OF THE SUPERSEDED MASS BALANCE
DATA.

DATA ARE ENTERED BY SUBROUTINE READY.

APV I IR SR IR R B BE R N ONE B R N B K B R

*****#***#**t##*t*###****#*tt***t*#****t#tt**t#*‘*tt###*##*tittt

PO S SRS I S SR R S B S B R R L BK B N L R B 3R BE K BF NN

3

*

* 8. MODAL DATA

*

x

*

# 20« ess NROCTS £~ 20 NUMBER CF NCORMAL MODES OF VIBRATION
x . TO BE COMPUTED.

* .

* . NDOFFF NUMBER CF DISPLACEMENTS PER MODE
* . WHICH ARE TO BE SAVED FOR USE IN
* . THE FLUTTER ANALYSIS PART CF THE
* . PROGRAM,
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ITEM DATA DESCRIPTION

. NZERO;E 0 NUMBER CF ZERO VALUES FOR TEE

. DISPLACEMENTS PER MCDE TO BE

. SPECIFIED FOR USE IN THME FLUTTER
es e ANALYSIS PART OF THE PROGRAM,

NOTE THAT THE NUMBER CF DISPLACEMENTS STORED ON TAPE FOR
EACH VIBRATION MODE AND PASSED TO THE FLUTTER PROGRAM IS
IRCWR = NOCFFF + NZERQ.

FORMAT = (314). NUMBER OF CARDS 1S 1.
DATA ENTERED EY SUBROUTINE EIGENe

AR EEEEE R A KRR R R R R R R R E R R R E R R R R E R RS REERk Rkkkk k¥

THE TwO VARIABLES IN THE FCLLOWING ITEM REORDER AND/OR
ELIMINATE THE DISPLACEMENTS CALCULATED IN VIBRATION
ANALYSIS FOR USE IN FLUTTER ANALYSIS. FOR THE
REQUIREMENTS ON ORDERING DISPLACEMENT DATA FOR FLUTTER
ANALYSIS SEE FIGURE 6A IN AFAM,

ENTER (TEN VALLES OF LESS PER CARD) AND
REPEAT THE FOLLCWING ITEM FOR I = 1seee sNDOFFFo,

216 oo lDFV(I)fEZCG DEGREE CF FREEDGOM NUMBER GENERATED
IN THE VIBRATION ANALYSIS.

. IDFF (1) £ CORRESFCNDING DEGREE OF FREEDOM
. NDOFFFHNZERO NUMBER TO BE USED IN THE FLUTTER
cee ANALYSIS,

NOTEO THE ROW IDENTIFICATICN NUMBER FOR THE FLUTTER
ARRAY, IDFF({1), IS SEQUENCED FROM 1 TO (NDOFFF 4+ NZERO)e.
THIS ITEM MUST BE SPECIFIED IN ASCENDING SEQUENCE OF
{DFF(1)e CMISSICN OF THIS ITEM FOR ANY VALUE OF IDFF(I)
oILL RESULLT IN A ZERO DISPLACEMENT IN THE ROW COF THE
FLUTTER ARRAY CORRESPCNDING 7O THE OMITTED VALUE CF
IDFF{1).

FORMAY = (1014). NUMBER OF CARDS IS (NDOFFF-1)/5 + 1.

DATA ARE ENTERED EY SUBROUTINE VIBIFO.

LR B B S S B B EE R N N NE R N N BE N NE R K NE SR ONENE N NE AR BE NE NE ONE L BE B R ONE R SR BE B B 2R 2R N J

kxR kkkk Rk kR ko kkk kkk Rk kkkk kR kkkkk kxR khkkkkk kR kK
x

LR R S B K R BE R AR I R AR N A B NE R NE BF BE B R ONE AR B L BE BE R RE BE NE BE B NE BE BE N BN BE OBE R N BE NE SR N N 3

*
* Cs MCDAL FLCTS
*
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ITEM DATA DESCRIFTION

RERERE R LA EEE R AR E AR AT R RE R AR RS R KR E R R ARk R R R R KR SR EKE X

FORMAT = (18A4)., NUMBER OF CARDS IS 3.

DATA ARE ENTERED BY PRCGRAM VIERAP.

*
* 225 ose LOGIC ITEM *x% NC DATA #**% *
* *
* {F VIBRATICON MCDES ARE TO EE PLOTTED (KLUEV({2) = 2) *
* ENTER DATA FOR THE FOLLOWING TWELVE ITEMS, OTHERWISE *
* (KLUEV(2) = 0) CMIT THESE I1TEMS, *
* *
#****t*****#*#t#***##**#**#*******#******#***#t##t#***t*t*###tt#t
=

ENTER (EIGHTEEN WORDS PER CARDC) AND *
REPEAT THE FOLLCOWING ITEM FOR I = lseees3 *

E

23¢ see TITLE TITLE DEFINING THE PLOTTING *

. INFORMATION. wWILL BE LISTED AS *

ase ENTERED ON THE THREE CARDS. *

*

*

=

*

x

T R B NE BE AR BN NN NE R

SRR ERRERREAREREREE AR SR CRRK AR KR AR R KA ER LR RRR TR KKK RS Rk EER A EREREEE

* *
* 24¢ eee YHETAILD ROTATICN ABCUT X AX1ISe DEGos *®
* ° *
* . THETA2D ROTATICN ABCUT Y AXIS, DEG. *
* . *
% ees THETA3D ROTATION ABOUT Z AX1Ss DEG. *
* &
* SEE FIGURE 2o *
* »
* FORMAT = (2E15.5)e NUMBER CF CARDS IS 1. *
3
* DATA ARE ENTERED BY PROGRAM VIERAP. ]
* *
**#**#**t*#t##*t*#t#tt#t*******#t##**t#tt***#tt#tt*#ttttt##*#t##t
x
¥ 25¢ eee NC NUMBER COF CARDS CONTAINING PLOTTING *
* os e GRID COORDINATES. *
] x
* FORMAT = (115). NUMBER CF CARDS 1S 1. *
* *
* DATA ARE ENTERED BY PROGRAM VIERAP. *
* *
pararpampapappppp e PP TR T P FE LRI L IS S LS SRS 2 E A S A R 2 A S b R
* *
* REPEAT THE FOLLCWING ITEM FOR I = 1seessNC *
P *
k 260 o000 NUNﬁE.SOO GRID PCINT NUMBER FDOR PLOTTING GRID *
* ° DEFINED BY USER (NUMBERED *
& . CONSECUTIVELY FROM 1 THROUGH NCJ) . *
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ITEM DATA DESCRIFTION

* ° XPRIM(1,NUNM) X COORDINATE OF PLOTTING GRID *
* ° POINT, INo *
3 ° *
* ° XPRIM(2sNUN) Y COORDINATE OF PLOTTING GRID *
* . POINTs 1IN *
* . *
. XPRINM(3sNUNM) 2 COORDINATE OF PLOTTING GRID *
* . POINT.» INo *
x ° *
* ® DOF (NUM) DEGREE OF FREEDOM OF GRID POINT (X, *
* . Yy OfR Z)e FIELD FOF DODOF(NUM) SHOULD *
* ° BE BLANK FOR POINTS WITH ZERO *
L 0o e DI SPLACEMENTS. ¥*
* *
* FORMAT = (15+,3E15.591XsA4). NUMBER OF CARDS IS NC. *
* X
* DATA ARE ENTERED BY PROGRAM VIBRAP. *
¥* *
xRk kR kk kb kR kk ko kk ko ko ek k Rk kR kR ko kkkkkkkkkkgk
* *
*¥ 27s ooe BMREF NAME OF REFERENCE BEAM USED 7O *
E . SCALE MCDAL AMPLITUDES. EEAM NAME *
* CONSISTS OF EIGHT CHARACTERS, OR *
* IS LESSy ASSIGNED BY THE USERe. *
* . REFERENCE BEAM NAME SHOULD BE ONE *
*® ° OF NAMES IN ARRAY BNAME (ITEM 29). *
* . *
E 3 ° RATIO RATIO OF MAXIMUM MODAL AMPLITUDE TO *
* se e REFERENCE BEAM LENGTH. *
* *
¥* FORMAT = (2A4:2XsE1Ds3)e NUMBER OF CAROS IS 1. *
* *
%x DATA ARE ENTERED 8Y PRCGRAM VIERAP. *
* *
(X2 3 2 FEE 2R SR X2 R P2 S LSRR 223 R £ 22222 S22+ 22322222222 33
* *
X 280 oo NBEAMSfE 40 NUMBER OF EBEAMS IN A GRID. *
* *
E FORMAT = {11I5). NUMBER QOF CARDS IS 1. *
x *
* DATA ARE ENTEREDC BY PROGRAM VIEBRAP. *
x *
ek kR ek Rk kR gk kk kkkk kxR sk kR Rk k kR kR kR kEkE ke kR kkkk
x *
* REPEAT THE FOLLCuING TWC ITEMS FOR I=1s5+0e9sNBEAMS, *
* *

EEREE AR ERE R GRS KRR E RN R R KRR B R R AR SRR R AR AR R EER R R KRR &

* *
* 29+ eee ENAME BEAM NAMES CONSISTING OF EIGHT *
* ° CHARACTERS OR LESS ASSIGNED BY THE *
* ° USER *
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ITEM DATA DESCRIPTION

eoe NPTBM szo NUMBER CF GRID POINTS ON A BEAM.
FORMAT = (2A4,2Xs15)e NUMBER OF CARDS IS 1.

DATA ARE ENTERED BY PRCGRAM VIERAP,

L ER R BN 2R 3K
LR 2 B 3 BN

Rk kX PRREREREF R B R E R SR KRRk khhhkkk kR kk kR kxR kE e Rk kK kkkXFE Kk

ENTER (TEN VALUES OR LESS PER CARD) AND
REPEAT THE FOLLCWING ITEM FOR K=1lsee0es NPTBM,

300 sse JPTS(K) GRID PCINT NUMBERS ON I°®TH BEAM,

FORMAT = (1015). NUMBER OF CARDS IS (NPTBM - 1)/710 + 1.

DATA ARE ENTERED BY PROGRAM vIBRAP,

LR B BE B BE BE BE B K

A EE R EE R FEE R E R AR R AR AR KRR KRR R AR R B AR ARG R R R R R C KRR

3le oo NPLCTSﬁE 20 TOTAL NUMBEFR OF MODES TO BE
L N ] pLOTTED'

FORMAT = {(11S)., NUMBER OF CARDS IS 1.

DATA ARE ENTERED BY PRCGRAM VIERAP.

[ K B B BN K Y

RREER KRR EREE R RERERE AR AR E R KRR RS R kR Rk ARk K E A A X R EEE F A XA KXk

P
x ENTER (TEN VALUES OR LESS PER CARD) AND
* REFEAT THE FOLLCwING ITEM FOR I=1s00es9s NPLOTS,
*
¥ 32¢ o0e MFLCT(I) MODE NUMBERS TO BE PLOTTED.
*
* IF ANY MODE NUMBER 1S PRECEDED BY A NEGATIVE SIGN THE
* DIRECTICN CF MCDE PLOTTED #lILL BE REVERSED.
*
* FORMAT = (10IS)e NUMBER OF CARDS IS (NPLOTS - 1)/710 # 1.
*
* DATA ARE ENTERED BY PRCGRAM VI ERAP,
*x
[T P T T I T3 332 222322232333 323323222222 RSS2SR 2 22 222 2 2 2
33. eees NCD1 éaoo TOTAL NUMBER OF PLOTTING GRID
® POINTS INCLUDING MODAL DATA AND
es e ZERO DISPLACEMENT DATA.

FOR EXAMPLEs NCDAL DATA WCULD NOT BE AVAILABLE AT THE
ROOT POINTS IN A CANTILEVERED STRUCTURE, SINCE NO
DEGREES OF FREEDOM EXIST AT SUCH PODINTS IN THE DYNAMICS
MODELe 1+Ees DISPLACEMENTS ARE ZEROe. THUS IF THE USER
wWISHES TO SEE HIS MODE SHAPES WwITH THE SPANWISE MODAL
DISPLACEMENTS EXTENDED TO THE ROOTs, HE WOULD LEAVE THOSE

PN SR N AN NN A N R B BE I R N NE ORE N R SR R R ONE R N RE B A SR IR K BE BN BN OF B BV R BN BE N OB BN

[ B BE SR B SR BE BN BE BE BN J
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ITEM DATA DESCRIPTION

= POSITICNS BLANK IN THE ARRAY IDISPI{I). (SEE ITEM BELOW) *
¥ WHICH CORRESPCND TO THE PLCYTING GRID POINTS AT THE *
* ROQCT.,. *
* *
* FORMAT = (115)e NUMBER OF CARDS IS 1. *
]
x DATA ARE ENTEREC BY PRCGRAM VIERAP. *
* x
##***tt*#*t*#t#*tt#****t*t**###*t****t*t****t*****t##*#*#*t*tt##t
* *
* ENTER (TEN VALUES OR LESS PER CARD) AND *
x REPEAT THE FCOLLCWING ITEM FOR I=15es99NCDI, *
* *
¥ 34+ ese IDISP(I) DEGREE OF FREEDOM IN DYNAMICS GRID L ]
* ° CORRESPONDING TDO THE PLOTTING GRID *
* . POINT, 1. BLANKS ARE LEFT IN THOSE *
x ° POSITICNS OF THE ARRAY FOR WHICH NO *
x eo e MODAL DATA IS AVAILABLE. *
* *
* FORMAT = (10I5). NUMBER OF CARDS IS {NCDI - 13710 + 1, *
* *
* DATA ARE ENTEREC BY PROGRAM VIERAP. *
* *

**#**‘##*#**#ttt#tttt***#**********#****#******##**t*#*****t*#tt*
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ITEM DATA DESCRIPTION

EEREEX PRk ERE TR RF AR AR AR R AR R E KRRk AR R R bRk Rk Rk bk kxR Rk kkkkkk kR kkEk ¥

AFANM - AUTCMATED FLUTTER ANALYSIS MODULE

I PREPARATICN OF CARD DATA

CARD INPUT DATA MUST ALWAYS BE ENTERED FOR THE MAIN
PRGCGRAMes REMAINING DATA WILL DEPEND UPON THE OPTIONS THE
USER IS EXERCISING.

LR BE B BF B B 2K BE B AR BE

ST TS R LIRS 2R R P 222 LS SRR SRR SRS 2 S22 RS R RS RS R R s At X 2

Ae GENERAL DESCRIPTIONS AND LIMITATIONS

1e 20 FAQO IDENTIFIES THE BEGINNING OF THE CARD
. INPUT DATA TGO THE AUTOMATED FLUTTER
. ANALYSIS MODULE (AFAM). MUST BE
oo e ENTERED AS SHOWN.

USED WITHIN THE PROGRAM TO GENERATE THE PERTINENT TITLE
AND REFERENCE PAGE NUMBER APPEARING IN THE TABLE OF
CONTENTS AT THE END OF EACH EXECUTION. REMAINING
COLALMNS (FIVE TC SEVENTY Tw0d) MAY BE USED FOR ANY
DESCRIPTIVE INFCRMATION THE USER WISHES TO INCLUDE.

00000000
2345678¢

AOO[
FORMAT = (1A4). NUMBER OF CARDS 1S 1.
DATA ARE ENTERED BY SUBROUTINE AFAM AND SUBROUTINE LDB

WHERE IT IS PASSED TO SUBROUTINE OTABLE TO GENERATE THE
PROPER HEACING FOR THE TABLE OF CONTENTS.

L B B BT B S BE R E NE L SR JE IR IR 3R SE R SR B BE BE B R SR K IR

(2223322232 E RS R L S22 PRS2 RS SR 22 RS S22 S22 S S22 R 2R R et bt 2

ENTER (SIXTEEN WORDS PER CARD)

FOR THE FOLLOWING ITEM FOF L=1s000916s

2¢ ose TSHF(L) SUBTITLE CONSISTING OF ONE CARD.

WILL BE LISTED AFTER THE MAIN TITLE AT THE TOP OF EACH
PAGE OF THE LISTED RESULTS AND WILL BE USED TO DEFINE

LR BE BE B BF B S NN BN NF R NE R N RO A N ORE RCRE BN AR K K DR BE BE BE NE OBE BN BE ONE AR BE BE S N NE NE SR NE B SR BB AR BK N

LR 0 B BRI BE BN
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ITEM DATA DESCRIPTION

THE TYPE OF FLUTTER ANALYSIS BEING PERFORMED. THE
SUBTITLE 1S INCREASED TO EIGHTEEN WORDS WITHIN THE
PROGRAMS WHERE THE LAST TWC WORDS ARE USEDO TO IDENTIFY
THE PROGRAM FROM WHICH RESULTS ARE LISTED.

FORMAT = (16A4)s NUMBER CF CARDS IS 1.

DATA ARE ENTERED BY THE SUEROUTINE AFAM,

LR 2R K B K K K IR

X RS EE R DR R X EE R E R R R R R KK AR R R R KRR E Rk E kR kR kR kkkkkkk

3e e9oe KLUEF(1) = 0 FIXED VARIABLE, EQUAL TO ZERO.

FORMAT = (114). NUMBER OF CARODS IS 1.

DATA ARE ENTERED BY THE SUBROUTINE AFAM THROWGH THE
SUBROUTINE CLUES.

% % # % % N % %

SRR KRR R ER R R ERE kR kR kR kR k kR kR kR khkkk kR e hk Rk kR kkE

*
*
*
*
*
*
*
*
*
*
P
*
*
*
*
*
*
*
P
* *
* 4s o0 LC( 1) =-1 P=K FLUTTER ANALYSIS AND/OR *
* N ==1 FOR FLUTTER REODESIGN. *
* ° = 0 PRESSURE CALCULATIONS ONLY, *
* ° = 1 K FLUTTER ANALYSIS. *
* ° = 2 DIVERGENCE ANALYSIS., *
* ° *
* . Lc( 2) NUMBER OF VIBRATION MODES TO BE USED *
x ° IN THE ANALYSIS. *
* ° MAXIMUM NUMBER IS TWENTY. *x
* » *
* . Lc( 3 NUMBER OF LIFTING SURFACESe *
* ° FOR MACH BOX AND ASSUMED PRESSURE *
* . FUNCTION THE MAXIMUM NUMBER IS FIVEe. *
* ° FOR DOUBLET LATTICE THE MAXIMUM *
* ° NUMBER IS THIRTY. L
* ® IN THE DOUBLET LATTICE ANALYSIS» %
* ° THEY AERQDYNAMICALLY INTERACT, *
* ° WHEREAS IN OTHER ANALYSES THEY DO *®
* . NOT. FOR FLUTTER REDESIGN, LC(3) = *
* ° le *
* ° *
* ° LC( &) NUMBER COF REDUCED VELOCITIES FOR *
* . WHICH AERODYNAMIC PRESSURES AND/OR *x
x* e FORCES ARE TC BE COMPUTED. *
x® ° FORCES #ILL BE INTERPOLATED WHEN *
* . LC(1) = 1 AND LC{13) = 1. *
* ° IF LC(1) = -1 LET LC(4) = 6. *
x ° IF LC(1) = 0 OR 1 THEN LC{(4) MUST BE *
. EQUAL TGO OR LESS THAN THIRTY. *
* ° IF LC(1) = 2 LET LC(4) = 1o *
*x Y %
* ° LC( S) NUMBER OF AIR DENSITIES FOR WHICH *
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1 TEM

DATA

Ltc( €)

Lcte 7l

tc( @)

Lc( 9)

LC(10)

LC(11)

Lcdi2)

LC(13)

DESCRIPTION

THE FLUTTER OR DIVERGENCE ANALYSES
wILL BE RUN,

MAXIMUM NUMBER IS TEN.

IF LC{(1) = 0 LET LC(5) = 0o

LIST AERODYNAMIC FORCESs COMPUTED
AND INTERPOLATEDs AT THE TESTED
REDUCED FREQUENCIES OF THE
GENERALIZED AERCDYNAM1C FORCE
INTERPOLATION.

NO DISPLAY.

LIST CALCULATED PRESSURES.
NO DISPLAY.

LIST LIFT AND MOMENT COEFFICIENTS.
NO DISPLAY.

FREQUENCY INDEPENDENT ADDITIONS 7O
THE AERODYNAMIC MATRIX QBAR ARE TO
BE READ AS DATA.

NO SUCH ADDITIDNS ARE TO BE MADE.

LIST THE FULL SET OF INTERPOLATED
GENERALIZED AERODYNAMIC FORCES #HEN
USING K FLUTTER METHOD.

NC DISPLAY.

INDEX OF MODAL FREQUENCY TGO BE USED
A5 A NORMAL IZATION FACTOR IN THE
FLUTTER DETERMINANT. ANY NON-ZERO
MODAL FREQUENCY 15 ACCEPTABLE.
SUGGEST LC(11) = 1.

FLUTTER DETERMINANT IS FORMULATED AS
THE PRODUCT OF THE INVERSE OF THE
GENERALIZED STIFFNESS MATRIX AND THE
SUM OF THE GENERALIZED MASS AND
AERODYNAMIC FORCE MATRICES,
DETERMINANT IS FORMULATED AS THE
PRODUCT OF THE INVERSE OF THE SUM OF
THE GENERALIZED MASS AND AERODYNAMIC
MATRICES+ AND THE STIFFNESS MATRIX.
IF LC(1) DOES NOT EQUAL 1 OR 2 LET
LC(12) = 0.

NOTE THAT IF ZERO-FREQUENCY MODES
ARE PRESENT IN THE ANALYSIS LC(12)
MUST BE ZERD.

GENERALIZED AERODYNAMIC FORCE

INTERPOLATICON IS USED.

AERODYNAMIC FORCES ARE DIRECTLY
FASTOP - FOP = AFAM
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L BE B R K B BE BE B SR BE IR BE BE BE BE BE BE K BN NE BE B NE NP NP B B N IR AR N A A E R EIE X X I NI NN N

ITEM DATA DESCRIPTICN

COMPUTED AT EACH REDUCED FREQUENCY.
IF LC(1) =-=1 LET LC(13) = 1.

IF LC(1) = 0 OR 2 LET LC(13) = 0.
IF LC(1) = 1 LET LC(13) = 0 OR 1.

LCc(14) = 1 CALCOMP FLOTS OF THE FLUTTER
SCLUTICN ARE TO BE PRODUCED.
=0 NO PLOTS.
LCc{i1s) =1 VELOCITY SCALE IN THE FLUTTER
SOLUTION PLOTS IS IN TRUE AIRSPEED.
=0 SCALE IS IN EQUIVALENT AIRSPEED.
LC(1€6) = © NQO STRUCTURAL DAMPING 1S ADDED TO
THE COMPLEX STIFFNESS MATRIX.
==1 DIFFERENT DAMPING VALUES ARE ADDED

TO THE COMPLEX STIFFNESS MATRIX FOR
EACH MODE.

=1 THE SAME VALUE OF DAMPING IS ADDED
FOR ALL MODES.

LCl17) = 1 DISPLAY THE NUMBER OF ITERATIONS
REQUIRED TO OBTAIN EACH ROOT IN THE
P-K FLUTTER ANALYSIS.
= 0 NO DISPLAY.
IF LC(1) DCES NOT EQUAL -1 LET
LC(17) = 0.

LC(1E) = 1 FOR THE THIRD AND HIGHER VELOCITIES
IN THE P-K FLUTTER ANALYSIS, THE
INITIAL ESTIMATE OF EACH ROOT 1S
OBTAINED BY EXTRAPOLATING FROM THE
ROOT VALUES AT THE PREVIOUS TwO
VELOCITIES,

=0 THE VALUE OF THE ROOT AT THE
PREVIOUS VELOCITY 1S USED AS THE
ROOT ESTIMATE.
IFf LC(1) DOES NOT EQUAL -1 LET
LC(18) = 0.

LC(19) = 1 ORDER THE ROCTS AFTER SOLUTION 8Y
THE P-=K FLUTTER ANALYSIS.
= 0 NO ORDERING.
IF LC(1) DCES NOT EQUAL -1 LET
LC(19) = O.
Lcc20) = 1 DISPLAY THE ROOT ITERATIONS IN THE

P-K FLUTTER ANALYSIS (LC{1) = -1) OR
DISPLAY INTERMEDIATE RESULTS OF THE
K FLUTTER ANALYSIS (LC(1) = 1)

=90 NO DISPLAY.

FASTOF = FDP - AFAM
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LA AL B A B 2R BE K AR BE AE IR IR BN IR B IR EE R X IE NS N B A I IR IR IR IR R R S T T S R Y

ITEM

e © * & & & o O° &

DATA

LC(21)

LC(22)

LC(23)

LC{24)

LC(25)

LC(2¢)

Lcez7)

LCc(28)

LC(25)

1]
GN

1

DESCRIPTION

TYPE OF AERODYNAMICS PROGRAM USEDe.
SUBSCNIC DOUBLET LATTICE (RODDEN),
SUPERSONIC MACH BOX.,

SUBSCONIC ASSUMED-PRESSVRE-FUNCTION
(KERNEL )} o

(ALL AERGDYNAMIC THEORIES) COMPUTE
AIC ARRAYS AND PLACE ON AN OUTPUT
DATA SET TO SAVE FOR FUTURE AS #ELL
AS PRESENT USE.

AIC ARRAYS EXIST ON AN INPUT DATA
SET AND DO NOT NEED TO BE
RECOMPUTED»

MACH BOX PROGRAM IS BEING USED AND
PRESSURES AFE TO BE COMPUTED
DIRECTLY., NO AIC WILL BE GENERATED.

DISPLAY MODAL INPUT DATA,
NO DISPLAY.

DISPLAY INTERPOLATED MODAL DATA.
NO DISPLAY.

NUMBER CF MOLCAL ELIMINATION CYCLES
REQUESTED FOR THE FLUTTER ANALYSIS.
MINIMUM NUMBER IS ZERO. MAXIMUM
NUMBER IS TWENTY FIVE,

NUMBER OF STIFFNESS VARIATION CYCLES
REQUESTED FOR THE FLUTTER ANALYSIS,
MINIMUM NUMBER IS ZERGe MAXIMUM
NUMBER IS TWENTY.

INDEX OF THE VIBRATION MODE WHOSE
STIFFNESS IS TO BE VARIED IN THE
FLUTTER ANALYSIS.

IF LC(26) = O LET LC{27) = 0.

DISPLAY EIGENVECTORS

NO DISPLAY.

IF LC(1) = 0 OR 2 LET LC(28) = 0.
IF LC{1) =-1 THE EIGENVECTORS FOR
THE CRITICAL FLUTTER ROOT IN A
USER=-CHCSEN VELOCITY INTERVAL IS
OISPLAYED.

IF LC(1) = 1 THE EIGENVECTORS FOR
ALL ROOTS BETWEEN USER-CHOSEN
REDUCED VELOCITIES AND REAL
FREQUENCIES ARE DISPLAYED.

DISPLAY PHYSICAL VECTORS
CORRESPONDING TO THE DISPLAYED MODAL

FASTCOP - FOP - AFAM

221

L SR B BK IR 2R 0. E 2N R SR B BE B BE R B NE NE NE BN BE RFONE S B B PN N Y RPN EE P A B IE N NS NE N RSN Y



ITEM DATA DESCRIPTION

x ° EIGENVECTORS. *
* . =0 NO DISPLAY. x
* . *x
* . LC(30) =1 DISPLAY FLUTTER DETERMINANT MATRIX *
*x ° IN K FLUTTER ANALYSIS (SEE LC{(12)). *
* ° =0 NO DISPLAY. *
* ° IF LC(1) = -1 OR O LET LC(30) = 0. *
* . *
* . Lc(21) =1 USER #ILL INPUT CHANGES TO THE »
*x GENERALIZED MASSES AND THE MODAL *
* FREQUENCIES. *
] =0 NO CHANGES . *
* . *
* . LC(32) =1 VSER aILL INPUT REVISIONS TC THE *
L ® GENERALIZED STIFFNESS MATRIX. 3
% . =0 NO REVISIONS. x
x ° *x
* o LC(33) = 1 STEADY STATE ANALYSIS. *
* ° = 0 OSCILLATORY ANALYSIS. *
* ° IF LC(1) = 2+ LET LC(33) = 1» x
* ° *
* ° LC(24) = 1 USER WILL INPUT FACTOCRS TO SCALE THE *
* . COMPUTED AERODYNAMIC FORCES. *
* ° = 0 NC FACTORS. *
* ° *
x ° LC(35) =1 DISPLAY DOWNWASH IN THE DI APHRAGM *
x . REGIONS WHEN THE MACH-BOX METHOD IS *
* . USED . *
* ° = 0 NC DISPLAY, x
® ° IF LC(21) DDES NOT EQUAL 2 OR IF *
* ° LC(22) = 1 LET LC(35) = 0D *
® ™ *
x . LC(36) =1 COMPUTE EIGENVECTORS AND THE *
* ° AERCDYNAMIC FORCE GRADIENTS REQUIRED *
x . FOR FLUTTER REDESIGN. *
b 4 . = 0 DO NCT CCMPUTE., *
* . IF LC(1) DDES NOT EQUAL -1 LET *
* . LC(36) = 0. *
° *
* . LC(37) =1 FOR DOUBLET LATTICE PROGRAM, DISPLAY *
* » GEOMETRIC DATA ASSOCIATED WITH BASIC *
* N DOUBLET ELEMENTS. %
* ° = 0 NO DISPLAY, *
* . IF LC(21) DCES NOT EQUAL 1 LET *
* o0 LC(37) = 0. *
E *
* FORMAT = (1015}, NUMBER CF CARDS IS 4. *
& *
* DATA ARE ENTERED BY SUBROUTINE AFAM. E
*® *
22 F L 332 23 2R 232 222 RSS2 A R R RS R RSt RS2SRSS E 2R 22 2 2 2 8]

FASTOP = FOP = AFAM
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ITEM DATA DESCRIPTION

Se see IN =1 MODAL VIERATION DATA ARE INPUT ON
. CARDS.
» = 2 MCDAL DATA ARE INPUY ON A TAPE WITH
° THREE SEPARATE FILES FOR THE
° GENERALIZED MASSs MODAL FREQUENCIES,
° AND MODAL DISPLACEMENTS.
. = MODAL DATA CONSISTING OF THE
. FREQUENCIES, GENERALIZED MASSESs AND
° MODAL DISPLACEMENTS ARE STORED IN
o ONE FILE ON UNIT 17 (NOTE THAT IN =
. 3 WHEN MODAL DATA ARE GENERATED BY
eo 0 VIBRATICN MODULE (AVAM).)
FORMAT = (115). NUMBER OF CARDS 1.

OATA ARE ENTERED BY SUBROUTINE POOL.
K REREKXEXF R R RE R RSP R R R AR KRR R AKX KRR EF R AR SRR R SR E SRR R AT REkE
6e o0e LOGIC ITEM *%x% NO DATA #**x%
IF MODAL VIBRATION DATA ARE ON CARDS (IN = 1) ENTER THE

FOLLOWING FIVE ITEMS, OTHERWISE (IN DOES NOT EQUAL ONE)
OMIT THESE FIVE ITEMS.

EEE B R BERE N A IR N A R R R IR IR B BN BE B R B R 2R SN 4

KRR REE XSS R AR RRRE R R AR R R R R R KR F R R R R R R R R AR SR EREE R KR KL EEE

THESE MODES ARE ORDERED SUCH THAT

DEFORMATIGNS CN EACH SJURFACE (AND EACH BODYs WHEN USING
THE DOUBLET LATTICE METHCD) ARE INPUT AS A BLOCK. THE

PRI I N NN N N N W R BN RN R SRR B 3K R SR NE N NN OB SR NE RPN N SEOBE R BE L NE N NE NE ONE BF B BE R R R N

*

¥ 7o eos NC TOTAL NUMBER OF WMODAL DEGREES OF

* ° FREEDOM WSED TO DEFINE A MCDE SHAPE
* » FOR THE FLUTTER MATH-MODEL .

* P {INCLUDE ALL SURFACES PLUS BODY)

*

* FORMAT = (118), NUMBER OF CARDS IS 1.

*

* DATA ARE ENTERED BY SUBROUTINE POOL.

*

BERREEREERE R X E RS R RSN RE e Rk R R pk kg kb ke Rk E Sk Tk ke KX TSR EEREE
 J

x

* ) 3 MCDAL DEFCFMATIONS

*

=

REPEAT THE FOLLCWING ITEM FOR I=1,ees9LC(2), AND

* ENTER (SEVEN VALULES PER CARD) FOR K=lseeesNC

%

¥ 8¢ oee QZ2(K,yI) MODAL DEFORMATIONS FOR THE 1I°TH MODE
* es e AND K*TH DEGREE OF FREEDOM<

&=

*

X

*

*
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ITEM DATA DESCRIPTION

BLOCKS ARE INPUTY IN THE SAME ORDER AS THE GEOMETRY DATA
FOR THE SURFACES (AND BCDIES) WILL BE ENTERED.

WITHIN A BLOCKs DEFCRMATICNS ON THE SURFACE PRECEDE
THOSE ON ITS CONTROL SURFACE.

FOR A SURFACEs THE POINTS AT WHICH DEFORMATICNS ARE
SPECIFIEC LIE CN SETS OF LINES ORIENTED SPANWISE AND
SEQUENCED FCRWARD TC AFT. ON EACH SUCH LINEs THE POINTS
ARE ORDERED INBOARD TO OUTBOARD. THE DEFORMATIONS MUST
BE CRDERED CORRESPONDINGLY.,

FOR A SURFACEs ELASTIC AXIS REPRESENTATION MAY BE USED
ALONG A LINEs AT EACH POINT A DISPLACEMENT AND AN
ACCOMPANYING PITCH ROTATICN ARE INPJUT AS CONSECJUTIVE
DEFCRMATIONS,

FOR A BCOCYs DISPLACEMENTS ALONG A CENTER LINE ARE INPUT,.
FORWARD YO AFT.

AN ILLUSTRATIVE EXAMPLE SHCWING THE ORDERING FOR A
SURFACE WITH A CONTROL SURFACE 1S SHO&N IN FIGURE 1.

FORMAT = (7E10.0)+s NUMBER CF CARDS IS LC(2) * ((NC-1)/7
+ 1),

DATA ARE ENTERED BY SUBROUTINE POOL.

2k Rk R Rk R R SRRk Rk ek Rk Rk b kk bk kR Rk kkk Rk kkkkkkkkkk Rk

9e eee NCARD NUMBER OF DATA CARDS TO FOLLCw
. CONTAINING ALL NON-ZERO ELEMENTS OF
ee e THE GENERALIZED MASS MATRIX,

FORMAT = (11S%). NUMBER QOF CARDS IS 1.

DATA ARE ENTERED BY SUBROUTINE POOL.

PP B R R X I I I BRI N N IR N N N N RE N ONE ONE B N BE BE ONE BE NE N NE K

ARk Rk bk kR d Rk ERh bk Rk bk R kR kh ok ko kR kR kR k Rk r Rk kR e R R KK

PSS NS N RN EEZ I T I B N B S B N BE NN N N B S E N NE N SR B N ONE OAY BE ONE ONE N BEONE K BE BN B B N

*

* REFPEAT THE FOLLOWING ITEM FOR N=1ssessNCARD, AND
* ENTER (THREE GRCUFS OF VALUES PER CARD)

*x

¥ 10e o90e 1 ROW INDEX OF GENERALIZED MASS

3 e MATRI X,

x .

* ° J COLUMN INDEX OF GENERALIZED MASS
x . MATRI Xe

x °

x* ° WW(lsJ) GENERALI ZED MASS MATRIX OF EACH
* o0 e NON-ZERO VALUE, LBe

FASTOP - FOP = AFAM
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ITEM DATA DESCRIPTION

* FORMAT = 3(2IS+E10.0). NUMBER OF CARDS IS NCARD.
*

* DATA ARE ENTERED BY SUBROUTINE POOL.

*

kb khkk kg bk kdkkkhkkkhkhokkkkkkkk khkkkkkkk kR kR RRK kR KKK EXE

ENTER (SEVEN VALJVES PER CARD). AND
REPEAT THE FOLLOWING ITEM FOR I=lsenseel C(2)

1ls oeee OMG(I) MODAL FREQUENCIES IN PROPER
es e SEQUENCE » HZo

FORMAT = (7E10s3). NUMBER OF CARDS IS (LC{(2)-1)/7 + 1.
DATA ARE ENTERED BY SUBROUTINE POOL.
LIS S IS EE S 22T 222 RS S22 SRS 2SS R R R R 22 R R LRt L k)
12¢ seso LCGIC ITEM *%k% NC DATA #®x%xx

IF MODAL VIERATICON,DATA IS ON CARDS (IN = 1) CMIT THE
FOLLOWING TWO ITENMS.

IFf MODAL VIERATION DATA ARE ON TAPE WITH THREE SEPARATE
FILES (IN = 2) ENTER THE FOLLOWING TWO ITEMS,

IF IN = 3 ENTER ITEM 14 ONLY.

L3R B B SN BE N R R BE BE R B R BE B NE R SR R EE B B

IES 2L L SRS E SRS 2SR 2SR R RS2 2R 2222 2t 22 R Rt R R R R 2]

13« os+ IDMQODE FILE CN DSIO UNIT 12 CONTAINING
° DISPLACEMENTS.
. IDMAS FILE CN DSIO UNIT 12 CONTAINING
. GENERALIZED MASSES .
»
. IDOMG FILE CN DSIO UNIT 12 CONTAINING
es e FREQUENCIES.

FORMAT = (31IS5). NUMBER OF CARDS IS 1.

DATA ARE ENTERED BY SULBROMTINE POOL.

AL S22 EL 2R RS2 R R RS Rl s R R R Rl L R Ak Ral s

ENTER (TEN VALUES PER CARD)s AND
REPEAT THE FNLIMwIng ITEM FOR I=lseesslC(2)

14, eos IFLMD{I) INDICES OF THE MODES TO BE USED 1IN
se e THE FLUTTER ANALYSIS.

L3R R B K SR BE BE R B NE SR R B NE BF BE BE SR B BETEF N N OBE BN BE K BE R B BE R BK R B NE B B BE R B X R AR R B AR BE B 2N BN

[ B K BE R N B IR B B B BE R BN BE NE B NE B BE SR

KNCWLEDGE COF THE SEQUENCE AND MATURE OF THE MOCES
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ITEM DATA DESCRIPTION

* COMPUTED IN THE VIBRATIGON ANALYSIS IS NEEDED TO MAKE AN *
* INTELLIGENT SELECTION HERE OF MODES THAT WILL BE *
%x IMPORTANT TO THE FLUTTER MECHANISM, *
* *
* FORMAT = (10IS)es NUMBER OF CARDS IS (LC{(2)-1)/10 + 1, *
¥ *
* DATA ARE ENTERED BY SUBROUTINE POOL. *
* *
U ERE AR R AR LR X RS R IR R R R AR RE SRS R R R KA R RS KRR KRR KRR SRR R R KRR RN
1S5+ eee BR REFERENCE SEMICHORD, IN,
[ ]
ese FMACH FREE STREAM MACH NUMBER.

FORMAT = (2E10.0)s NUMBER OF CARDS 1S5 1.

DATA ARE ENTERED BY SUBROUTINE FLINFO.

LK BN K BN R BN AR 3R

AR S R R 2 R EE 2 22 R RS2 RS 2 R RS TR RS L2 B TR IR S R T R L Y P ey

* *
¥ 160 o0+ LOGIC ITEM %k NO DATA *%xx *
* *
* FOR DIVERGENCE ANALYSIS (L((1) = 2) OMIT ITEMS 17 TO 34. *
* AND GO TO ITEM 35, OTHERWISE (LC(1) DOES NOT EGUAL 2) *
L CONT INVE BELCW. *
* %*
* FOR STEADY STATE PRESSURES (LC{1) = © AND LC{(33) = 1) *
* OMIT ITEMS 17 TO 55 AND GO TO ITEM 56 OTHERWISE FOR *
* OSCILLATORY ANALYSIS (LC{33) = 0) CONTINUE BELOW. %
*x &
FOR P-K FLUTTER ANALYSIS (LC(1) = —-1) OMIT THE FOLLDOWING *
* TWO ITEMSE AND GO TO ITEM 19, OTHERWISE {(LC(1) DOES NOT *
* EQUAL -=1) ENTER DATA FOR THE FOLLOWING ITEM. *
* *
A R 2 SRS A L E R P P P E R SR R R R Y P P L P P P SR L B
* *
* ENTER (SEVEN VALUES PER CARDJ)s AND *
* REPEAT THE FOLLCWING ITEM FOR I=1je0eeLC{4) *
* ]
¥ 17« oo« VBO(I) REDUCED VELOCITIES TO B8E USED IN THE *x
x . K=FLUTTER ANALYSIS OR PRESSURE *
® see CALCULATIONS . *
* *
* FORMAT = (7E10.0). NUMBER OF CARDS IS (LC(4)-1)/7 + 1. *
* *
%* DATA ARE ENTERED BY SUBROUTINE FLINFO. *
* *
*****‘***#t"*******‘***“*‘*****“*****t#***‘****t‘**‘****‘*****
* *
X 18¢ see LOGIC ITEM k% NO DATA *%x *
* *
x FOR PRESSURE CALCULATIONS CONLY (LC(1) = 0O) OMIT ITEMS 19 =
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ITEM DATA DESCRIPTION

T0O 55 AND GC TC ITEM S6, CTHERWISE (LC(1) DOES NOT EQUAL
ZERC) CONTINUE BELGw.

IF GENERALIZED AERODYNAMIC FCRCE INTERPOLATION IS USED
(LC{13) = 1) OMIT THE FOLLOWING ITEM AND ENTER DATA FOR
ITEM 20.

IF AERCDYNAMIC FORCES ARE DIRECTLY COMPUTED AT EACH
REDUCED VELGCITY (LC(13) = 0) OMIT THE FOLLOWING TWO
ITENS.

L3R B R B B BE BE BK K BN

KRR KRR R EERRE R RE TR AR R RE Rk KRR R AR AR KRR SRR R R R R AR R R EEE

2. P-K FLUTTER ANALYSIS PARAMETERS

19+ 2909 NV NUMBER OF VELOCITIES AT WHICH THE
ANALYSIS IS TO BE PERFORMED
INITIALLY.

IR N N R R A N R N N A I R N NE R AR AR

.

. MAXIMUM VALUE IS TWENTY FIVE.

N

. vl LOWEST VELOCITY AT WHICH THE

. ANALYSIS IS TO BE PERFORMED, KNOTS.
L ]

° DV INTERVAL BETWEEN INITIAL VELOCITIES
. AT WHICH THE ANALYSIS 1S PERFORMED,
se e KNOTS.

V1l AND OV ARE IN TRUE AIRSPEED. THE ANALYSIS IS
INITIALLY DCONE AT A SET OF NV VELOCITIES GIVEN BY V(I) =
V(I-1) ¢ DV, WHERE V(1) = Vie. THE PROGRAM DETECTS
UNDULATIONS IN THE DAMPING AND FREQUENCY VARIATIONS WITH
VELOCITY ANDs UNDER CERTAIN CONDITIONSs CALCULATES
ADDITIGNAL SOLUTIONS AT VELOCITIES GIVEN BY V({(J) =
V(J-1) + DV/5. IT 15 SUGGESTED THAT V1 BE CHOSEN TO BE
AT LEAST 200 AND THAT DV BE LESS THAN 250.

FORMAT = (11542€E10.00, NUMBER OF CARDS IS 1.

DATA ARE ENTERED EY SUBROUTINE FLINFOG.

PRF SRS I I IR IR 2R 3K BE B B BE OB N K N L R SR BE R K

#***#*##t###tt*tttt#*******#t***i#*#*#***********#t*t**t*##t*tt*

PSS EE R R E R I N N O N A A I S I A

X

*

* 3. GENERALIZED AERODYNAMIC FORCE INTERPOLATION
x

* PARAMETERS

*

*x

* 20e ess TOL TOLERANCE USED FOR TESTING THE
* . GOODNESS OF FIT OF THIS
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ITEM DATA DESCRIPTION

N INTERPOLATION.

L

. RVEO(TI) SIX (I= 1.6) REFERPENCE VALUES OF
. REDUCED VELOCITY FROM WHICH THE
. BASIS (OR KNOwWN POINYS OF) THE
ry INTERPOLATION IS DERIVED.

A NCMINAL VvALUE OF TOL = 0.02 IS RECOMMENDEDs IF
AIC-MATRICES ARE BEING CALCULATED AND SAVED ON THE
PRESENT SUBMITTAL, HOWEVER, A VALVE OF TOL = 10.,E-6 IS
SUGGESTED TO ASSURE THAT AIC®S FOR ALL SIX RVBG(I)'S ARE
SAVED. WHEN SUBSEQUENT RE-ANALYSES ARE RUN #ITH
POSSIBLE NEW MCDES, THE TOLERANCE IS RESET TO 0.02. THE
RVBO(I)*S SHOULD SPAN THE ENTIRE RANGE OF REDUCED
VELCCITIES REQUIRED FOR THE FLUTTER ANALYSISe FOR THE
K-FLUTTER ANALYSIS, THIS IMPLIES THAT RVBO{(1) IS LESS
THAN OR EQUAL TO vBO{1) AND RVBO(6) IS GREATER THAN DR
EQUAL TC vBG(LC(4)). FOR THE P-K FLUTTER ANALYSIS. THE
FOLLGWING AFPRCXIMATIONS SHOULD BE USED,

RvBO(1) IS LESS THAN DR EQUAL TD 1.69% 12 * VMIN /{(BR %
WMAX)

RVBO(6) IS GREATER THAN OR EQUAL TO 1.69% 12 * ¥MAX /{BR
* WMIN)

WHERE »

VMIN = V1e KNCTS

VMAX = V1 + (NV=1)%¥DVe KNCTS

WMAX AND WMIN ARE THE MAXINMUM AND MINIMUM MODAL
FREQUENCIES IN RAD/SEC

BR IS THE REFERENCE SEMICHCRO IN INCHES.

FORMAT = (7E10.0)+ NUMBER OF CARDS 1S 1.

LI A SR IR AR 2R B B B BE BN NE NE B R BE BF BE NN CNE B NE B B 3 I A K K I )

DATA ARE ENTERED EY SUBROUTINE FLINFO.
REERRERE XK REE R R R AR R R R R KRR R KRR KRRk kR Rk Rk Rk kR kR kR Rk

LR AR K BE 2R B B 2E BE BE BE SE B BE R P BE NE BE NE EE R BE SR R RE NI N R U S G O OV S Vi VR O )

x

% 21¢ o+ LOGIC ITEMWN %% NO DATA *x%xx

*

*x IF NO CHANGES ARE INCLUDED IN THE GENERALIZED MASSES AND
* MODAL FREQUENCIES (LC(31) = 0) OMIT THE FOLLOWNING FOUR

* ITEMS AND GO TC ITEM 26, OTHERWISE (LC{(31) = 1) ENTER

* DATA FOR THE FCLLCWING ITEMS,

*x

KREREK R KKK SRR R R R AR R R R R R R KRR Rk R TRk R kR Rk ERR KKk
x

¥ 224 ese MADD NUMBER OF DATA CARDS TO FOLLOW

* . CCNTAINING CHANGES TD THE

* ° GENERALIZED MASS MATRIX.

* »

* ° 1ADD NUMBER OF DATA CARDS wiTH CHANGES TD

* ° THEE MODAL FREQUENCIES.

* .

* ° MSYM = 9 IF CHANGES TC MASS MATRIX ARE
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ITEM DATA DESCRIPTION

FORMAT = (1I5,1E10.0). NUMBER OF CARDS IS IADOC.

DATA ARE ENTERED BY SUBROUTINE FLINFO.

* . SYMMETRIC (WW(I,J) = wWwWw(JsI))e *
* . =1 IF CHANGES TO MASS MATRIX ARE NOT *
* s0 0 SYMMETRIC. *
* *
* FORMAT = (31S5). NUMBER OF CARDS IS 1. *
%* *
* DATA ARE ENTERED BY SUBRDUTINE FLINFG. *
******‘*****#**#*************************************t***********
* *
* REFEAT THE FOLLCWING ITEM FOR K=1s0ee s MADD *
* *®
¥ 236 00 1 RWw INDEX OF THE ALTERED ELEMENT OF *
* . THE GENERALI ZED MASS. *
* . *
* . COLUMN INDEX OF THE ALTERED ELEMENT *
% . OF THE GENERALIZED MASS. *
* ° *
*x ° wW{l,J) NEW VALUE OF THE ALTERED ELEMENTS OF *
* ° THE GENERALIZED MASS. *
* ° IF MSYM = 0, SPECIFY ONLY THE UPPER *
* e TRI ANGULAR ELEMENTS. *
* *
* FORMAT = (21S551E1040) . NUMBER OF CARDS IS MADD. *
¥ *
& DATA ARE ENTEREC BY SUBROUTINE FLINFO. *
******************t#**##*******#*****#***********t********#**#***
* *
¥ 244 oeeos LOGIC ITEM %% NO DATA *x%x% *
* *
* IF NUMBER OF DATA CARDS WITH CHANGES TO THE MODAL *
* FREQUENCIES ARE ZERC (IADO = 0) OMIT THE FOLLOWING ITEM *
* AND GO TG ITEM 26, OTHERWISE (IADO DOES NOT EQUAL ZEROQO) *
x ENTER CATA FOR THE FOLLCWING ITEM. *
* *
*************#**#**’4‘*********#*****#********************t*****
x

* REPEAT THE FCLLOWING ITEM FOR K=1lssess I1ADD

b 3

¥ 256 eseo 1 . INDEX OF THE ALTERED MODAL

* ° FREQUENCIES.

* .

* . OMGL(I) NEW VALUE CF THE ALTERED MODAL

x s FREQUENCIES, HZe.

%

*

*

x

*

**************‘*******#********‘**t****‘************************
*
* 26 ees LOGIC ITEM *kk NO DATA *x%x=*x

FEF IR IR IR R R N R RE B BE K B NE B B
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ITEM

3R B BN BE BE BE EE NE BE BE NE B AN

kSRR kAR E AR REERR KRR AREE KRR B R FE R kAR Rk kR Rk EE AKXk EEEXEETEEX

27 o

L B 2R SR 3 BE NE O NE EE R

REERKREEREEEEEEE R AR AR R R R A AR KR EE R R KRR XK KR EF AR AR R KRR F R EE X

28

L K K BE S BE B B B

RAEEERRRERRER R R ER IR R R SRR R F KRR R A KRR E R R KRR kTR R Rk Rk kX kX

29«

O B BN N AR B BE N R BE K BE A W

DATA DESCRIPTION

IF NO STRUCTURAL DAMPING IS ADDED TO THE STIFFNESS
MATRIX (LC(16) = 0) OMIT THE FOLLOWING THREE ITEMS AND
GO TO ITEM 20, CTHERWISE (LC(16) = =1 OR 1) CONTINUE
BELOW.

IF DIFFERENT STRUCTURAL DAMPING VALUES ARE ADDED TO THE
COMPLEX STIFFNESS MATRIX IN VARIOUS MODES (LC{(16) = -1)
OMIT THE FOLLOWING ITEM AND GO TO TO ITEM 28+ OTHERWISE
(LC(16) = 1) CONTINUE BELOW.

IF THE SAME VALUE OF DAMPING IS ADDED FOR ALL MODES
(LC{16) = 1) ENTER DATA FOR THE FOLLO®ING ITEM AND OMIT
ITEMS 28 AND 26,

es e GDD HYSTERETIC STRUCTURAL DAMPING TO BE
. APPLIED TO ALL MODES. THE DIAGONAL
. OF THE STIFFNESS MATRIX wILL BE

es e SCALED BY {1 +# L * GDD)e.

FORMAT = (1E10.,0). NUMBER OF CARDS IS 1.

DATA ARE ENTEREC BY SUBROUTINE FLINFO.

ess NCD NUMBER OF INDIVIDUAL MODES FOR WHICH
° STRLVLW CTURAL DAMPING wILL BE
so e SPECIFIED.

FORMAT = (115). NUMBER OF CARLCS 1S 1.

DATA ARE ENTERED EBY SUBROUTINE FLINFQ.

REPEAT THE FCLLCWING ITEM FOR K=1ss0essNCD

eos I MODE INDEX OF HYSTERETIC DAMFING.
L

GDP(1) VALUE OF HYSTERETIC DAMPING APPLIED
2o TO A MODE.

FORMAT = (11S,1E10.0) NUMBER OF CARDS IS NCD.

DATA ARE ENTERED BY SUBROUTINE FLINFO,.

THE FOLLOWING ITEM PRCVIDES PRINT-PLOT PARAMETERS FOR
DISPLAYING FLUTTER SOLUTICNS - DAMPING AND FREQUENCY AS

FASTOP - FOP - AFAM
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ITEM DATA DESCRIPTION

* FUNCTIONS OF VELOCITY., *
* *
% 30s o0oe GMAX MAXIMUM VALUE OF DAMPING SCALE. *
* . *
L » GMIN MINIMUM VALUE OF DAMPING SCALE.
*x . *
* . VMAX MAX IMUM VALUE OF VELOCITY SCALE. *
* . KNOTSe *
* ° *
* . FMAX MAXIMUM VALUE OF FREQUENCY SCALE, *
* oo e HZ, *
* *
* FORMAT = (4E10.0). NUMBER OF CARDS IS 1. *
* *
* DATA ARE ENTERED BY SUBROUTINE FLINFO. &
% *
***t*********i***‘t*#4*****************#**t****‘***********t*****
* x
% 3le¢ oes LOGIC ITEM %% NO DATA *%x%

* *
* IF CALCCWMP FLCTS OF THE FLUTTER SOLUTION ARE TO BE *
x* PRCVIDED (LC(14) = 1) ENTER DATA FOR THE FOLLOWING THREE *
* ITEMS, CTHER#ISE (LC(14) = 0) OMIT THESE ITEMS. *
E *
AR KRR R R R R R KRR KA ERF RN AR R AR AR R R R R KRR R EE KRR kR RE ¥
x *
* REFEAT THE FOLLOWING ITEM TWICE. *
® *
€ 32¢ oes TITLE TITLES FOR CALCOMP PLOTS OF FLUTTER &
* seo e SCLUTIONS. *
*
t FORMAT = (18A4) FOR IBM CCMPUTERe. NUMBER OF CARDS IS 2. *
x FORMAT = (7A10, 1A2) FOR CDC COMPUTER. NUMBER OF CARDS *
x IS 2. *
* N *
® DATA ARE ENTERED EY SUBRDUTINE FLINFO, x
* *
AEKRKEERR AR R KREE AR AR AR KRR R kR 2Rk F A ER R RE Rk R Rk kR KRk kR kERkERKEE
* E
* THE FOLLOWING ITEM FRCVIDES CALCOMP PARAMETERS FOR *
* FLUTTER PLOTS. *
* *
¥ 33 e0e¢ LSD = 1 HORIZCNTAL AXIS IS VELOCITY. *
* DAMPING PLOT IS ABOVE FREQUENCY *
* ° FLOT. x
* ° = 2 VERTICAL SCALE 1S VELOCITY. DAMP ING *
* . AND FREQUENCY PLOTS ARE CORIENTED *
* ® ALONG THE LONG DIRECTION. *
* ° = 3 HCRIZONTAL AXIS IS VELOCITY. %*
* ° DAMPING AND FREQWENCY PLOTS ARE *
* . SIDE BY SIDE. *
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LR IR K BE R BE K N S N R B N )

B o3 IXLRAE RN EF R SRR RN AR TR R kR R R AR kR Rk Rk Kk kkkk k &k

L
£
.

LR B B BE B BE R L R B B K R SR B ER R EE K ER BN A K NE RN N

R U AN R XK RRF TR Rk Rk kR Rk kR kR TRk kR KRRk kS ek kkikk

3
x
®

DATA DESCRIPTION

. ous MAXIMUM VALUE OF HYSTERETIC DAMPING
» SCALE.

° Fue MAXIMUM VALUE OF FREQUENCY SCALE,

) HZe

- vus MaXIMUM VALUE OF VELOCITY SCALE,

. KNOTSs EAS.

ese DLB MINIMUM VALUE OF DAMPING SCALEs s

FORMAT = (1ISy, 4E10.,0)e NUMBER OF CARDS IS 1.

DATA ARE ENTERED EY SUBROUTINE FLINFO.

THE FOLLOWING ITEM PROVIDES CALCOMP SCALING FACTORS.

eee DSCALE UNITS PER INCH OF PLOT FOR DAMPING.
. FSCALE UNITS PER INCH OF PLUT FOR

° FREQUENCY,s HZ/IN.

s VSCALE UNITS PER INCH OF PLOT FOR VELOCITY,
s KNOTS/IN.

THE UPFPER AND LOWER BOUNDS (DUBs FUB», VUB,s AND DLB)
SHOULD BE MULTIPLES OF THE RESPECTIVE SCALING FACTORS.

TESTS AFE NADE TC ENSURE THE PLOT AXES WILL NCT OVERLAP
OR EXCEED PAGE SIZE. IF THEY DOes THE PLOT OPTION IS
CANCELLEDs THE PAGE SIZE TESTS ARE,

IF LSD = 1, (FUB / FSCALE) + ((DUB-DLB) / DSCALE)
SHOULD BE EQUAL TO OR LESS THAN 8.5,

IF LSD = 2, (vuB /VSCALE) SHCUW.D BE EQUAL TO OR LESS
THAN B+S

IF LSD = 3, ((DwB-DLB) /7 DSCALE) SHOULD BE EQUAL TO OR
LESS THAN 8.5 AND (FUB / FSCALE)
SHOULD BE EQUAL TC OR LESS THAN 8.5,

FORMAT = (3E10.0)s NUMBER OF CARDS IS 1.

DATA ARE ENTERED EY SUBROUTINE FLINFO,

ENTER (SEVEN VALUES PER CARD), AND
REPEAT THE FOLLCWING ITEM FOR I=1s:00eL.C(5)e
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ITEM DATA DESCRIPTION

35s ese RHCR(I) DENSITY RATIOS FOR FLUTTER CR

e DIVERGENCE ANALYSES.

REFERENCED TO SEA LEVEL AIR DENSITY., MAXIMUM NUMBER IS
TEN.

FORMAT = (7E10.0)« NUMBER OF CARDS IS (LC(S)-1)/77 + 1.

DATA ARE ENTERED BY SUBFROUTINE FLINFO.

% 4 % % M o N H
LR B B B SR BE BK JE 3K J

*#***t*#*#***#**t**##t***i*#t*#*##**#*******t*****t****#*t**#**#*
* *
ARG FRERFFRBREREREFRAR R AR KK BRI ARk R AREREEX R FERERREREE R R AR ETRE LK

* *
% 360 ese LOGIC ITEM *¥%kk NO DATA **x¥* *
* x
*x IF USER INPUTS FACTCORS TO SCALE THE COMPUTED AERDOYNAMIC *
* FORCES (LC(34) = 1) ENTER DATA FOR THE FOLLOWING FIVE *
* ITEMS, CTHERMISE (LC(34) = 0) OMIT THESE ITEMS. *
* *
*t**********‘*t#*****t***#************#****#‘**t***‘***#****tt#tt
* *
% 3T7s oee NQWT NUMBER CF LIFTING SURFACES FOR WHICH *
* . THE GENERALIZED AERODYMAMIC FORCES

L . DUE TO SPECIFIED MODES WILL BE

x* ° ELIMINATED.

L °

* ° NQGE NUMBER COF LIFTING SURFACES FOR WHICH

* ° THE GENERALIZED AERODYNAMIC FORCES

E ° WILL BE MULTIPLIED BY A FACTOR NOT

* es e EQUAL TO ONEe

*

x FORMAT = (21S). NUMBER OF CARDS IS 1.

*

* DATA ARE ENTERED EY SUBROUTINE FLINFO.

x

SEERKARKE R R AR R ERRF R Rk kxR h kR AR R A RRREERRER kKRR kR R kAR KRERRE

38¢ ses LOGIC ITEM k% NO DATA **%¥

IF GENERALIZED AERODYNAMIC FORCES ARE TO BE ELIMINATED
FOR A NUMBER OF LIFTING SURFACES (NQWT GREATER THAN
ZERC) ENTER DATA FOR THE FCOLLOWING ITEM., OTHERWISE (NQWT
= Q) OMIT THIS ITEM.

* % A % % B ® *

PR TP Z P T T I FE LI R TR SIS LIRS A LR SRS E L LSS AL R Rl S

PRI I A IR I IR N IR R BN R BE BE NE RE B BE BE SR B N K J

* REFPEAY THE FOLLOWING ITEM FOR I=1lseeessNAWT
* ENTER (TEN VALUES PER CARD)

%

* 39, see ISF SURFACE INDEX,
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ITEM DATA DESCRIPTION

° NI SF NUMBER CF MODES FOR WHICH THE

. GENERALIZED AERODYNAMIC FORCE OF

. , SURFACE ISF WILL BE ELIMINATED.

. NQA(J) J=1sese o NISFs MODAL INDICES FOR

ee e GENERALI ZED AERODYNAMIC ELIMINATION.

FOR THE ISF SURFACE, QBAR( K, MNQA(J) ), QBAR( NQA{I)y K
)s» AND QBAR( NQA(J)s NQA(J) ) ARE TO BE ELIMINATED.

FORMAT = (10I5)e NUMBER OF CARDS IS (NISF+1)/710 4+ 1.

DATA ARE ENTERED BY SUBROUTINE FLINFO.

LB BN B BE BE BE B BE BN B BE IR A

EEXEEERARERER R TR IR R R Rk AR R SRR R ARk KRR R ARk xRk kR Rk kKK

FORMAT = (11Ss 1E10+.0)e¢ NUMBER OF CARDS IS 1.

DATA ARE ENTERED BY SUBROUTINE FLINFO.

~

% 40¢ o900 LOGIC ITEM *¥k%* NO DATA *%x*x

E 3

* IF GENERALIZED AERODYNAMIC FORCES ARE TO BE MULTIPLES DOF
* A FACTOR OTHER THAN ONE FOR A NUMBER OF LIFTING SURFACES
* {NQE GREATER THAN ZERQO) ENTER OATA FOFR THE FOLLOSING

* ITEMy OQTHERWISE (NQE = Q) CMIT THIS ITEM.

*

EREEREBE KA SEEEEAREKBEEERRFRREER R R KRR AR IR kKRR PRk KRR KRk kEER
*

* REPEAT THE FOLLC®ING ITEM FOR J=1se¢0¢3sNQE

*

¥ 41e o000 1 SURFACE INDEXe

* .

x anT(I WEIGHTING FACTOR FOR THE GENERALIZED

E ° AERODYNAMIC FORCE FOR THE I°TH

* en e SURF ACE .

*

*

x

*

x

EXERXEEEF R RSP R R A BEER AKXk KRR kR Rk ERE Rk R Rk Rk kkhkkkphkkkkkkkxkkk

L B K B SR BE BE B BEOEE BE K BE B BE B BE BE NE BE AF IR IR B N N R L ONE BN RFTRF NE NE N R SR I BE IF SR ONE I S )

x

% 42s eeoe LOGIC ITEM *%% NO DATA **kx%

*

® IF FREQUENCY-INDEPENDENT ADDITIONS TO THE AERQODYNAMIC
* MATRIX ARE TO EE INCLUDED., (LC(9) = 1)e¢ ENTER OATA FOR
x THE FOLLCWING TWO ITEMS, OTHERWISE (LC{9) = 0) OMIT

* THESE ITEMS.

*

XX R ERKEEREREERE R KRR EK KRR EFRE R AR KR kAR R Rk kR kR kX G R kR R EkEXEE
x

* 43+ oeoes NADDF NUMBER OF CARDS TO FOLLOW CN WHICH

* . ADDITIONS TO THE FLUTTER

* ° DETERMINANT®S AERODYNAMIC MATRIX,

* ° QEARs wILL BE INPUT.,
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ITEM DATA DESCRIPTICN
x N NSYM = 1 SPECIFY ALL NON-ZERO ADOITIONS.
* ° = 0 ADDITIONS ARE SYMMETRICe. SUPPLY
*® ev e ONLY THE UPPER TRIANGULAR ARRAY.
* FORMAT = (2IS). NUMBER OF CARDS IS 1.
*
* DATA ARE ENTERED BY SUBROUTINE FLINFO.
*®
**#***#*****ttt#*#*#*************t*#*ttttttt****t**#‘t****#*#*t

44,

RIS N S IR I I SRR AR N S Y A B R A

tt#tt‘*ttt*##*t*t#t***tt**ttt#*‘#*t*#**t*#t*****t#tt************

45,

L R BE IR R BN IR

***t*****t#t*##t*#####****t*****#**#*****t*********#******###***

46 .

L B N ORE N NE A A

REPEAT THE FOLLCWING ITEM FOR K = lseses NADDF

oo 1 ROw INDEX OF ADDITIONS TO THE

. AERODYNANMIC MATRIX.

[ ]

o COLUMN INDEX OF ADDITIONS TO THE
. AERODYNAMIC MATRIX.

L]

. DETAD(IsJ) VALUE OF THE ADDITIGNS TO THE

° FLUTTER DETERMINANT®*S AERODYNAMIC
° MATRI X

SPECIFY BOTH A REAL AND IMAGINARY

PART OF THE VALUE. THESE AODITIONS
ARE FREQUENCY INDEPENDENT ADDITIONS
TC THE AERODYNAMIC MATRIX. QBAR ¢+

° DETAD(REAL) 7/ K%%2 ¢+ IMAG *
° DETAD(IMAG)/ K, WHERE K IS THE
eo e REDUCED FREQUENCY.

FORMAT = (215, 2E10.0)e NUMBEFR OF CARDS IS NADDF »

DATA ARE ENTEREC BY SuBROUTINE FLINFO.

ess LOGIC ITEM *#%%k NO DATA %x%¥

IF REVISICNS TO THE GENERALIZED STIFFNESS ARE TO BE

INCLUDED (LC(32) = 1) ENTER DATA FOR THE FOLLOWING TwO

ITEMS. OTHERWISE (LC(32) = 0) OMIT THESE ITEMS.

es e NADDS NUMBER OF DATA CARDS TO FOLLOW

. CONTAINING CHANGES TO THE STIFFNESS
° MATRIX.

®

. NSYM = O IF CHANGES ARE SYMMETRIC (B(IsJ) =
° Bl(Js1)e

ees =1 I1F CHANGES ARE NOT SYMMETRIC.

FORMAT (215)s NUMBER OF CARDS IS 1.
FASTCF - FOP = AFAM
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ITEM DATA DESCRIPTION

* DATA ARE ENTERED EY SUBROUTINE FLINFO. *
* *
LE R S R L S R 2 b2 R L 2 R R R T I E P T PR P TP P TS 8
REPEAT THE FOLLCWING ITEM FOR K = lssees NADDS
470 o090 1 ROW INDEX OF NEW STIFFNESS MATRIX.
° J COLUMN INDEX OF NEw STIFFNESS
. MATRI X
L J
. B(1I,J) NEW VALUES OF THE COMPLEX STIFFNESS
L ] MATR!X.

NOTE THAT THE VALUES MAY BE COMPLEX NUMBERS. IF NSYM =
D, ONLY THE UPPER TRIANGULAR ELEMENTS NEED BE SPECIFIED.

FORMAT = (21ISe 2E10.0)s NUMBER OF CARDS IS NADDS.

DATA ARE ENTERED BY SUBROUTINE FLINFQ.

LR B IR SR R AR B BN AR 2R N R X I
LR B BE B B R B SR NN NE CNE CBE NE BN NF B R

e 2 S S 222 22 R s 2 R L R R 2 2 S P T N P P P Y T LT T
x
48+ eee LOGIC ITEM *%% NO DATA *%xx

IF STIFFNESS VARIATION [S TO BE INCLUDED IN THE FLUTTER
ANALYSIS (LC(26) GREATER THAN ZERD) ENTER DATA FOR THE
FOLLOWING ITEN, OTHERWISE (LC(26) = 0) OMIT THIS ITEM.

L BE B AN )

FERXEEERE SRR AR BE R A KRR R SRR R E R KRR KRR R R R R ARk ERE
4, STIFFNESS VARIATIONS

AFTER TFE INITIAL FLUTTER CR DIVERGENCE ANALYSIS 1S
PERFORNMED, ADDITIONAL LC(2€) ANALYSES - UP TO A MAXIMUM

OF TWENTY = ARE RUN WITH THE STIFFNESS OF MODE LC(27)
VARIED BY RATICING ITS MODAL FREQUENCY VARIOUS SELECTED
AMOUNT S »

ENTER (SEVEN VALUES PER CARD), AND
REPEAT THE FOLLOWING ITEM FOR I=ljseseslLC(26)

49 ese RATCM(I) DESIRED RATICS OF MODAL FREQUENCIES.
FORMAT = (7E10.0)s. NUMBER OF CARDS IS (LC(26)-1)/7 + 1.

DATA ARE ENTERED BY SUBROUTINE FLINFO.

LR B SR B AR BE R NE BE NE B BE BN B NE N BE WY

EREER R EEERRE R X R R AR R KRR R Rk ke ke kkk kR kR kkkkk
*
% S0s ees LOGIC ITEM %% NO DATA #*xx%

LK 2R B 2R BN BE BN IR IR K NE K BN BN NF N B N N SR B A NI AN X K.
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ITEM DATA DESCRIPTION

* IFf MODAL ELIMINATION IS TC BE INCLUDED IN THE FLUTTER *
* ANALYSIS (LC(2S) GREATER THAN ZERD), ENTER DATA FOR THE x
x FOLLOWING ITEM, OTHERWISE (LC(25) = 0) OMIT THIS ITEM. *
* *
I3 3332323333533 233 220 22 22 ) AR KR AR R EEF ARG R KGR AR XX TR RER KR EF X ERE X
x® %*
3 Se MODAL ELIMINATION DATA *
* *
%* *
* A FLVTTER OFR DIVERGENCE ANALYSIS 1S PERFORMED USING THE %
* MODES SELECTED IN ITEM 14, AFTER WHICH ADDITIONAL LC(25) *
* ANALYSES - UP TC A MAXIMUM OF TWENTY FIVE - ARE RUN WITH *
x DIFFERENT SELECTED COMBINATIONS OF MODES DELETED FROM *
% THE ANALYSIS AT EACH RE-RUN, *
* *
* REPEAT THE FOLLCWING ITEM FOR I=l1lseecslC(2S)e *
* ENTER (TEN VALUES PER CARD) *
* *
¥ 51 see NOTIR NUMBER CF MODES TO BE ELIMINATED. *
% . x
* . NINZ(Js1) J=1s0essNOTIRs INDICES OF THE NODES *
* se e TO BE ELIMINATED. *
% &
* FORMAT = (101S). NUMBER OF CARDS IS NOTIR/10 + 1. *
* x
% DATA ARE ENTERED BY SUBRGUTINE FLINFO. *
* #
EEER kR ER R KRk Rk ARk kR Rk kR Kk h ek Rk Rk khx kX &k
* *
¥ 52¢ e0e LCGIC ITEM *xk%k NO DATA x%xxk *
* *
* IF EIGENVECTORS ARE NGT TQO BE DISPLAYED (LC(28) = 0) *
* OMIT THE FOLLCWING THREE ITEMS. *
* E
AR KRR T E R R AR AR AR R AR R kR KRR R KRR R Rk R R R Rk Rk
x *
¥ 53¢ ees VA LOWER BCOUND 0OF THE RANGE OVER WHICH *
¥ . EIGENVECTORS ARE TO BE CALCULATED. x
* ° *
* ° vB UPPER BCUND OF THE RANGE OVER WHICH *
® se o EIGENVECTORS ARE TO BE CALCVLATED. *
% *
* IF LC(1) = =15 THE RANGE IS VELOCITY, KNOTS. *
* IF LC(1) = 1, THE RANGE IS REDUCED VELOCITY. V /(8 % *
x® OMEGA) « *
% *
*x FORMAT = (ZE10.9) NUMBER QOF CARDS IS 1. %
* . *
* DATA ARE ENTERED EY SUBROUTINE FLINFO. «
* *
FEREKE KRR RN R AR TR AR AR AR G R R R RR R R IR KRR R R AR TR R T K
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ITEM DATA DESCRIPTION

¥ 54, eee LOGIC ITEM *%k%kx NO DATA *xxx%x

*

% IF P=-K FLUTTER ANALYSIS IS TO BE PERFORMED (LC(1) = -1)
OMIT DATA FOR THE FOLLCOWING ITEM, ANO GO TO ITEM 56,

* OTHERMISE (LC(1) = 1) ENTER DATA FOR THE FOLLOWING ITEMe
*

EEREERE R LR R R RRE RR AR R R RN F KR SR R A R E AR KRR KRR KRR R KR E R AR
*

X 556 eee FLC LOWER BCUND CF THE FREQUENCY RANGE

L 2 ° OVER WHICH EIGENVECTORS ARE TO BE

* . DISPLAYEDs HZe

* .

* ° FHI UPPER BCUND OF THE FREQUENCY RANGE

* ° CVER WHICH EIGENVECTORS ARE TO BE

* s e DISPLAYEDs HZoe

x

* FORMAT = (2E10.0)« NUMBER OF CARDS IS 1.

x

* DATA ARE ENTERED BY SUBROUTINE FLINFD.

*

FERER RN R R R AR R EE B R RR AR AR KRRk Rk Rk kR Rk kK Rk k kT kkkkE

S6s eee LOGIC ITEM *¥%x NO DATA *xx

THE DATA IN THE FCLLOWING PAGES ARE DIVIDED INTO THREE
GROLPE ASSOCIATED wITH THE THREE AERODYNAMIC THEORIESs
THE PARTICULAR ITEMS TO BE EXECUTED FOR EACH
AERODYNAMIC THEORY ARE SUMMARIZED BELOW.

* % % R * B * %

EERK RS R EEETR AR ER R R KRR AR R E R R R R R R AR Rk Rk kKRR R kR R ek h &k

LC(21) =1, DOUBLET LATTICE PROCEDURE (RODDEN)

ENTER DATA FOR ITEMS 1R TC 33R.

LC(21) = 2, MACH BCX PROCEDURE

ENTER DATA FCR ITEMNS IM TO 27M.

LC(21) = 3y ASSUMED-PRESSURE~-FUNCTION PROCEDUVRE (KERNEL)

ENTER DATA FOR ITEWMS 1K TO 28Ke

LR B IR BE L BN B BK BE BE B BN BE BRI

*®
*®
*
™
*
*
*
E
x
*
*
*
*
*
*
*
x
*
*
*
*
*
*
x
x
*
&
*
x
x
%
*
*
x
x
*
%*
*
*
*
*
*
*
*
*
x
x

PEEEE TR R RN R R R R R TRk hk kR kR kR Rk ek ek kR kkkk k&
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ITEM DATA DESCRIPTION

EERRERNE R R R e Rk kR ER AR RERE kR ERKh Rk kK h ARk RNk Rk kSRR khk kX ERKEEF

&« *x
* Be SUBSONIC AERODYNAMICS USING DOUBLET %*
* *
& LATTICE PROCEDURE (RODDEN) *
*
* *
‘**‘*****‘****‘*"*#"*******“#*****‘*.‘****‘******t********t***
*
* 1R eee LOGIC ITEM *¥%k% NO DATA *x%x%

* *
* IF THE DOUBLET LATTICE FROCEDURE IS TO BE USED (LCt(21) = =
* 1) ENTER DATA FOR ITEMS Tw0O TO THIRTY THREE, OTHERWISE *
* (LC(21) DOES NOT EQUAL ONE) DOMIT THESE ITEMS. %*
* *
*#****#*#*#*************#**********#t*#***#*#*********#*****t‘**‘
* *
* 2R eses» FL REFERENCE CHORD TO BE USED IN COMPUTING %
% . THE TOTAL SURFACE AERODYNAMIC FORCE *x
% . COEFFICIENTS, INe *
* . *
* ° ACAP REFERENCE AREA TO BE USED IN COMPUTING *
* ° THE TOTAL SURFACE AERODYNAMIC FORCE &®
* e e COEFFICIENTS, IN**2,

* L
* USUALLY THE MEAN AERODYNAMIC CHORD AND THE TOTAL SURFACE x
* AREA ARE USED, BuT OTHER NON-ZERO VALVES ARE ACCEPTABLE. &
* ]
* FORMAT = (2E10.0). NUMBER OF CARDS IS 1. *
* *
* DATA ARE ENTERED EBY SUBROUTINE RODDEN. | ]
*
***###**t*‘*t‘##‘*###***t****#*#***##*********i*******#***#**‘#**
*
¥ 3R eee NDELT =1 AERODYNAMICS ARE SYMMETRICAL ABQUT Y = *
x . Oe *
* . ==1 AERODYNAMICS ARE ANTISYMMETRICAL ABOUT *
* . Y = 0o *
* » =0 NGO SYMMETRY ABOUT Y = 0 (SINGLE *
* . SURF ACE) » *
* ° *
* ° NP TOTAL NUMBER OF PANELS ON ALL LIFTING *
* . SURFACES AND ALL OPTIONAL INTERACTING *
* ° BODIESe. MAXIMUM NUMBER IS 50. *
* . EACH SURFACE 1S DIVIDED INTO MAJOR &
& . TRAPEZOIDAL SVEBDIVISIONS CALLED PANELS &
* . BASED UPON GEOMETRICAL DISCONTINUITIES. *
% . THIS IS ILLUSTRATED IN FIGURES 2 AND %
* . 3. THE PARALLEL EDGES ARE PARALLEL TO x
* ® THE FREE STREAM, *
* ° *
* . NB NUMBER OF EODIES THAT AERODYNAMICALLY *

FASTOP = FOP - AFAM

239



ITEM DATA DESCRIPTION

E . INTERACT WITH THE SURFACE(S). MAXIMUM *
* . NUMBER IS 20, *
* . IF THE VIBRATION ANALYSIS (IN FASTOP) *
x ° IS EMPLOYEDs NBE IS CURRENTLY RESTRICTED *
* ° 70 ZERQO. *
* . NCORE S1ZE OF THE PRCBLEM BEING SOLVED = N = *
* . Me *
L 3 . THE VARIABLE N IS THE NUMBER OF *
x ° ELEMENTS ON THE LIFTING SURFACE AND THE *
* ° BODIESs N = SUM FROM 1 TO NP OF ((NS-1) *
* ° * (NC-1)), WHERE NS AND NC ARE ENTERED *
* ° AS DATA IN ITEM 6R BELOW. THE VARIABLE *
* ° M IS THE NUMBER OF MODES, LC(2). NOTE *
* ° THAT MAXIMUM VALUE OF N IS 400 %
3 s *
L . N3 = 1 DISPLAY PRESSURE INFLUENCE *
* . COEFFICIENTS,.
¥ . = 0 NO DISPLAY. *
* . Ne = 1 DISPLAY INFLUENCE COEFFICIENTS RELATING *
* . DOWNWASH ON LIFTING SURFACES TO 80DY *
* . ELEMENT PRESSURES. *
* - =0 NG DISPLAY., *
% . *
* ° N7 =1 CALCULATE FRESSJYRES AND GENERALIZED x
* . AERODYNAMIC FORCES. (NORMAL SUMBITTAL). %
* . =0 CEASE COMPUTATIONS AFTER THE INFLUENCE *
* TN COEFFICIENTS ARE DETERMINED x
*
* FORMAT = (71S). NUMBER OF CARDS 1S 1., *
* *
* DATA ARE ENTERED EY SUBROUTINE RODDEN *
% *
Rk ¥k ko kR Rk kR kR kk ko Rk kxR kR ok kkkkkk Rk kxR kkkg Ekk k
* *
* REPEAT THE FOLLCWING FIVE ITEMS FOR *
* EACH PANEL FOR I=1j5e00 NP *
* *
x THE PROPER SEQUENCE IS5, *
* *
* e VERTICAL PAMNELS CN THE SYMMETRY PLANE, Y=0 SUCH AS *
x A CONVENTIGCNAL VERTICAL TAlIL. *
* 2« PANELS CN THE CTHER SURFACES, SUCH AS THE WING. *
* 3¢ BODY INTERFERENCE PANELS, *
* *
* THE FOLLCWING COORDINATES ARE IN THE GLGBAL (AIRCRAFT) *
x SYSTEM AND INDICATE THE POSITION OF THE ORIGIN OF THE *
* LOCAL COORDINATE SYSTEM FOR EACH PANEL. *
%* *
* 4R se0 XO0(1) X REFERENCE COORDINATE 0OF I°TH PANEL» *
* ° INo *
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ITEM DATA DESCRIPTION

. Yod(1)d Y REFERENCE COCRDINATE OF I°®TH PANEL,
INe

zo(1) Z REFERENCE COORDINATE OF I°*TH FANEL,
IN.

GGMAS(I) CIHECRAL FOR THE I°TH PANELs DEG.
oo (ZERQO FOR BCDY INTERFERENCE PANELS)

MODAL INTERPOLATICN IS PERFORMED BEFORE THESE REFERENCE
VALUES ARE USED TO TRANSLATE AND ROTATE THE PANELS.,
CONSEGUENTLY, THE STANDARD PRACTICE IS TO ASSIGN EACH
PANEL ON A PARTICULAR SURFACE THE SAME REFERENCE VALUES.
SEE FIGURE 2. ALSOs, EACH INTERFERENCE PANEL ASSOCIATED
WITH A PARTICULAR BODY IS ASSIGNED THE SAME REFERENCE
VALUES »

FORMAT = (4F10.0). NUMBER OF CARDS IS 1 FOR THE I°'TH
PANEL »

DATA ARE ENTERED BY SUBROUTINE PARTL.

LEE BE BE BE BN R B 3R BN BE BE BN B B K BE BE EE SR SR BR

XXX R EEREEREE R R R R E R KRR R R E R AR AR R E XK E R R R E R RS R R R R Rk

SR ee»s X1 X EDGE CCGCRDINATE OF THE I°*TH PANEL,
IN.

X2 X EDGE COORCINATE OF THE I®*TH PANEL,
IN.

X3 X EDGE COOROINATE OF THE I®*TH PANEL,
IN.

X4 X EDGE COORDINATE OF THE I®*TH PANEL,
IN.

Y1 Y EDGE CQOORDINATE OF THE I*TH PANEL,
IN.

. Y2 Y EDGE COORDINATE OF THE I°TH PANEL,
L LN IN.

THE COORDINATES (X1s Y1) AND (X2, Y1) ARE THE LEADING
AND TRAILING INBOARD CCRNERSe THE COORDINATES (X3, Y2)
AND (X4o Y2) ARE THE LEADING AND TRAILING OUTEOARD
CORNERSe SEE FIGURES 3 AND 4., THESE COORDINATES ARE
SPECIFIED IN THE LOCAL AXIS SYSTEM OF EACH SURFACE.

FORMAT = (6F10)e. NUMBER CF CARDS IS 1 FOR THE I'TH
PANEL »

.
[ B B R A SE B CRE B N NE N S R NP NE BN NE N ORE N B NPUEE BE BN S OBE B R N NN R B K NE SR N NE R R RE N A B N RPN N A )

L3R R AR B R B ER R R N AR BE R IR BE BE BE BE B BE BE EE R NE BE BE NE R

DATA ARE ENTERED BY SUBROUTINE PART1.
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ITEM DATA DESCRIPTIDN

bt L b L R LR 2 AL 2R 2R R L LR T 2 2R E 22 2 T B R R I g i gy

6R eee Z1 VERTICAL CCOORDINATE OF THE INBOARD EDGE
° OF 1°TH PANEL, IN.
.
N z2 YVERTICAL CCCRDINATE OF THE OUTBOARD
. EDGE OF I*TH PANELs INe
°
. NS NUMBER CF ELEMENT BOUNDARIES IN THE
° SPANWISE DIRECTIONes MAXIMUM NUMBER IS
. FIFTYe (NS = 2 FOR EACH 8BODY
. INTERFERENCE PANEL)
[ ]
° NC NUMBER GF ELEMENT BOUNDARIES IN THE
. CHORDWISE DIRECTION., MAXIMUM NUMBER IS
° FIFTY.
°
eses COEFF ENTERED AS ZERO.

THE PANEL IS DIVIDED INTO A NUMBER Of SMALLER

TRAPEZOIDS ¢+ CALLED ELEMENTS, BY LINES OF CONSTANT

PERCENT PANEL CHORD AND COF CONSTANT PERCENT PANEL SPAN.
SEE FIGURES 3 AND 4.

FORMAT = (2F10s 1Xs 213, 3Xs 1F10)e NUMBER OF CARDS 1S
1 FCR THE I°TH PANEL.

DATA ARE ENTERED BY SUBROUTINE PARTIl.,

AR SR L A0 BE BN BN BE JE IR BE AR N BN R A A E E R R

b S SR LIS R RSP R R R R LR R R RS TR 2 Ly T T g g g e e

LR R KRR B BE IR NE I BE B BE BE 2R BE NENR NN NG R gV v LK SR R BE BENY S

E 3

%= ENTER (SIX VALUES PER CARD), AND

* REPEAT THE FOLLCWING ITEM FOR J=lgsseeyNC

x

® TR ees TH(JI) CHORDWI SE ELEMENT BOUNDARIES FOR THE

* o I°TH PANEL IN FRACTION OF CHORD.

*x eee NORMALLY TH{1) = 0,0 AND THINC) = 1.0.

*®

* FORMAT = (6F10)e. NUMBER OF CARDS IS (NC-1)/6 ¢+ 1 FOR

* THE E°*TH PANEL.

x

* DATA ARE ENTERED BY SUBROUTINE PART1.

x
**##t#ttttt#t##*t###ttt**t*#*#*tt*#*****#t*tt*tt*t#t##t###t#tttt*
* *
*® ENTER (SIX VALUES FER CARD)s AND *
* REPEAT THE FOLLOWING ITEM FOR J=1,e0ssNS *
* *
£ B8R eee TAUC(J) SPANWISE ELEMENT BOUNDARIES FOR THE *
* - PANEL IN FRACTION OF SPAN. *
= . NORMALLY TAU(1) = 0.0 AND TAU(INS) = *
x e e 100 *
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ITEM DATA DESCRIPTION

FORMAT = (6F10). NUMBER CF CARDS IS (NS~-1)/6 + 1 FOR
THE I°*TH PANEL.

DATA ARE ENTERED BY SUBROUTINE PARTI1,

[ 2K 3R BB AKX

ek R AKE Rk d bk kR Rk kR kR Ak kR kk kR kkk Rk k bk kR kR kkkkk
SR eee LOGIC ITEM k% NO DATA *%%

IF THERE ARE BODIES THAT AERODYNAMICALLY INTERACT WITH
THE SURFACES (NB GREATER THAN ZERO) ENTER DATA FOR THE
FOLLOWING FOUR ITEMS, CTHERWISE (NB = 0) OMIT THESE
ITEMS.

LK SR BE B 3 K

EEKFEFERRRREERRERERR IR EERRER R AR R R AR KRR R AR TR Rk kR kKRR RRE

A BODY HAS EITHER VERTICAL OR LATERAL VIBRATIONS. TYO
MODEL A PHYSICAL BODY HAVING BCTH DEGREES OF FREEDGM,
TWO BODIES MUST BE INPUT. ALL VERTICALLY VIBRATING
BODIES MUST BE INPUT BEFORE LATERALLY VIBRATING BODIES.,

REPEAT THE FOLLCWING FOUR ITEMS FOR
EACH BODY FOR I=13e00eyNB

10R see¢ XBC(I) X GLOBAL REFERENCE COQORDINATE FOR THE
. I*TH BODYs INe

YBo(I) Y GLOBAL REFERENCE COORDINATE FOR THE
° I°TH B0ODYs INo

° zeo(1) Z GLOBAL REFERENCE COORDINATE FOR THE
se s I1°TH BODYs IN.

SEE FIGURE 2. THESE DATA SHOULD AGREE WITH ITEM 4R FOR
THE ASSOCIATEC ECDY INTERFERENCE PANELS.

FORMAT = (3F10). NuUMBER CF CAFRDS IS 1 FOR THE I°TH
B80ODY.

DATA ARE ENTEREC BY SVBROUTINE PART1.

LI BN BR S SR BRSO NE RPCNE R NN CEE N NR SR B N NE NECRE N ONE CNE N NN ONK BE BR B ONE NE OBE BN NE OEE 2R N A

LK BE B K BE BE L NF NE NE N B BN BE R NN ONE NE R N B N B O NE R
°

xR eE R R KRR KRR KRR ARk kb ph ok k kR Rk ok kk kR ke kkkkkkkkkkE &k

11R eee ZSC LOCAL VERTICAL COORDINATE OF THE I°®*TH
BODY AXISs INo

YSC LOCAL LATERAL CCOROINATE OF THE I°TH
. BODY AXISe INe

. NF THE BODY IS DIVIDED ALONG ITS AXIS INTO
° A NUMBER OF ELEMENTS EQUAL TO (NF - 1).

LB B R 2R B B BN B
.
LR BK BB B IR N BE B
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ITEM DATA DESCRIPTION

* ° NZ =1 BODY 15 VvIBRATING VERTICALLY. %
* = 0 BODY IS NOT VIEBRATING VERTICALLY. ¥*
* . *
* ™ NY = 1 BODY IS VIBRATING LATERALLY. *
* ° 0 BODY 1S NOT VIBRATING LATERALLY. *
x . *
* » NOTE THAT NZ MUST NOT EQUAL NY. *
*x ° E
* . COEFF ENTERED AS ZEROQC. *
x ° MRK(Is1) INDEX OF THE FIRST PANEL ELEMENT ON THE *
* » INTERFERENCE PANELS ASSOCIATED WITH THE *
* ™ I*TH BAODYe. *
* o *
* N MRK(1I,2) INDEX OF THE LAST PANEL ELEMENY ON THE
* ° INTERFERENCE PANELS ASSOCIATED WITH THE
* Xy I*TH BCODY,
E
* FORMAT = (2F10s 1Xs 312, 3Xs1F10, 213). NUMBER OF CARDS
* IS 1 FCR THE I°TH BODY,»
E 3
L DATA ARE ENTERED BY SUBROGUTINE PART1.,
*
SERREREE kR AR Rk hkdk b i bk bk kR kR ke kk ok ke kR Rk RF Rk Rk kRkE

ENTER (S1X VALUES PER CARD)y AND

REPEAT THE FOLLOWING ITEM FOR J=1js000e9sNF

12R eeoe F(J) STREAMWISE (X) COORDINATES OF THE

° DIVISIONS OF THE 1°*TH BODYs STARTING

. WITH BODY NCSE AND PROCEDING AFT, IN.

es s (IN LOCAL COOURDINATES)

FORMAT = (€6F10). NUMBER CF CARDS 15 1 FOR THE I*TH
BODY.,

DATA ARE ENTERED 8Y SUBROUTINE PARTI1.

% % B % % % %R H R X ® SRR

EERREEERKRERRR e kAR KRRk kkkk kR h kR ek hhkrkkkkhkhpkkkhkkkkk ke kkkk®x

ENTER (SIX VALUES PER CARD),y AND
REPEATY THE FOLLOWING ITEM FOR J=lseessNF

13R ses RAD(J) RADII OF THE [°'TH BODY ELEMENTS AT THE
0o END FOINTS OF DIVISION, INo

THE J°*TH ELEMENT CF THE BCODY ISs THUSs, A FRUSTUM OF
RIGHT CONE HAVING BASE RADII OF RAD(J) AND RAD{(J+1).

FORMAT = (6F10)e. NUMBEFR CF CARDS IS 1 FOR THE I*'TH
BODY .

PPN IS Y EEEEE RN E I I I I S S I I N N IR B A AL B R I

PR B IR 2B BE IR BE B BE B B
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I1TEM DATA DESCRIPTION

NEBV NUMBER OF ELEMENTS ON ALL VERTICAL
PANELS ON THE PLANE Y = 0.

NYAW 0, IF NDELT = 1.
1s IF NDELT = -1e

0O OR 1, IF NDELTY = 0o

]
1]

[ 2 J

FORMAT = (61S). NUMBER OF CARDS IS 1.

DATA ARE ENTERED BY SUBROULTINE RODDEN.

L DATA ARE ENTERED BY SUBROUTINE PART1. *
* L
***********#********#*************t********#***t*****#****‘**‘***
* *
* 14R eee NSTRIP NUMBER OF CHORDMISE STRIPS OF PANEL »*
* . ELEMENTS ON ALL PANELS. *
* . WHEN LC(8) = 1, LIFT AND MOMENT *
* . COEFFICIENTS ARE PRINTED FOR THESE *
* ° STRIPS,. WHEN LC(B) = 0, THE USER MAY *
* . SET NSTRIP =1, THUS REDUCING THE NUMBER *
L . CF DATA CARDS NEEDED IN THE FOLLOWING *
* ° ITEM TGO CNE. DG NOT SET NSTRIP = 0. E
* . x
* ° NPR1 = 1 PRINT PRESSURES IN ROUTINE QUAS OR *
* . FUTSCL . USE FOR DEBUGGING ONLY. *
* ° = 0 NO PRINT, *
* ° *
* . JSFECS = 1 ANTISYMMETRICAL AERODYNAMICS ABOUT Z =

* . Oes (BIPLANE DR *JET®* EFFECT).

* . ==1 SYMMETRICAL AERCDYNAMICS ABOUT Z = O

* ° (GROUND EFFECT).

* ° = 0 NO SYMMETRY PLANE Z = 0.

x °

. . NSV NUMBER COF STRIPS ON ALL VERTICAL PANELS

* . LYING ON THE SYMMETRY PLANEes Y = Oe

*

x

*

*

x

b

x

x

*

x

x

#*#tt##***#ttt***##**#*t****#*4*#*#**#*#*#**#t#**#t#it#tt**#*#tt

% M % S M W A % 4 B R B A % B %o R R W R R % % % * ¥

*

* ENTER (S1X VALUES PER CARD)s AND

* REPEAT THE FOLLOWING ITEM FOR J=1ls es+2NSTRIP

x

* IF COEFFICIENTS ARE NCT REQUIRED (NSTRIP = 1) ENTER
* BLANK CARDo.

*

¥ 1SR eese LINM(JI»1) INDEX OF FIRST ELEMENT ON EACH

* . CHOROWISE STRIP .

* .

* P LIM(Js2) INDEX OF LAST ELEMENT ON EACH CHORDWISE
* . STR1IP.

* .

L ° WHEN LC(B8) = 1, LIFT AND MOMENT
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ITEM DATA DESCRIPTION

. CCEFFICIENTS FOR EACH STRIP ARE

° CALCULATED BY APPROPRIATE INTEGRATIONS
° CHORDWISE FROM ELEMENT LIM(J.1) TO

® LIM(Je2),

eeoes LIM{J,3) ENTERED AS ZERC.»
SEE FIGURE €.

FORMAT = ( 6 * (1Xs 313))e NUMBER OF CARDS 1S
(NSTRIP-1)/6 + 1,

DATA ARE ENTERED BY SUBROUTINE RODDEN.

LR SR K BE CBE BE R BE R BE A WK AP )
LR BN B B BN B Y N B A S XN R

A al R Rl R R L L s L R R PR R R R R Y Y YT LT

% *
* REPEAT THE FCOLLOWING FOURTEEN ITEMS *
* FOR EACH SURFACE FOR IS=190ese9LC(3) *
* *
L le PRIMARY SURFACE DATA ASSOCIATED WITH *

*
* MCDAL INTERFOLATION *
L 3 *
* *
X 16R see KELURF =T THIS SURFACE HAS ONE OR MORE CONTRDL *
* . SYRFACES WITH FCRWARD HINGE LINES *
* . = F THIS SURFACE HAS NO CONTROL SURFACES. *
* . WHEN A CONTROL SURFACE IS PRESENT, *
x ° MODAL INTERPOLATION IS DONE SEPARATELY *
* . OVER THE AREA AFT OF THE CONTROL *
* . SURFACE LEADING EDGE+ CGNSEQUENTLY *
x . MODES ARE DISCONTINUOUS CHORDWISE AT x
x ° THE LEADING EDGE AND SPANWISE AT THE *
L » CONTROL SURFACE EDGES. *
% ° *
x . NBCXS NUMBER CF ELEMENTS (DOUBLET BOXES) IN *
* N THIS SURFACE INCLUDING CONTROL *x
* . SURF ACES., *
* x
* NCS NUMBER OF CCNTROL SURFACES ON PRIMARY *
* SURFACE., *
* see MAXIMUM NUMBER IS FIVE. b
*
x FORMAT = (1LS, 215). NUMBER OF CARDS IS 1. *
* *
E DATA ARE ENTERED B8Y SUBROUTINE MIDI,. *
%* *
EEREEREER KR EE XS FEF R R AR R KRR RN R R RS R R R R Rk kR TRk kK
*
# 17R eee NLINES NUMBER OF LINES ON THIS SURFACE ALONG *
x . WHICH MOOAL DATA ARE INPUT. *
* ° MAXIMUM NUMBER IS TWENTY. *
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PRI N K R 2 2R T I IR A B BE R b 2 [ X 3% 2B 2R

*****#****t##ti*#t*##*#t**#*****#*****#**t*

PRI E K X R I N N A I I A A

ITEM

18R

FORM

DATA

NELAXS

NICH

NICH

NISP

r4
=
th
0
(]

AT = (41S5).

[

0
1
2

DESCRIPTION

IF NELAXS = 1 (SEE VARIABLE BELOW) LET
NLINES = 1« { SEE FIGURES 6+ 7 )

TRANSLATION AND PITCH ROTATION ARE
PRESCRIBED AT EACH INPUT POINT.
ONLY TRANSLATION IS PRESCRIBED.

CONTROL WORD OPTION FOR THE TYPE OF
EXTRAPOLATION DONE IN THE CHORDWISE
DIRECTIONs, IN INTERPOLATING MODAL DATA
TO THE AERODYNAMICS GRID.

LINEAR,

QUADRATIC,

CUBIC»

CONTROL WORD OPTION FOR THE TYPE OF

EXTRAPOLATION DONE IN THE SFANWISE
DIRECTION, IN INTERPOLATING MODAL DATA
TC THE AERCDYNAMICS GRID.

LINEAR.

QUADRATIC.

CUBIC.

NUMBER OF CARDS IS 1.

DATA ARE ENTERED BY SUBRDUTINE MODAL.

MODAL DATA ARE PRESCRIBEDs STARTING WITH THE MCST
FORWARD, MOST INBOARD LINE AND PROCEEDING OQUTBOARD AND

AFTo.

REPEAT THE FOLLOWING TeC ITEMS FOR I=14 92900 NLINES

NGP (1)

XTERML1(I)

YTERMI(I)

XTERM2(I)

NUMBER OF PCINTS ON THE I°TH LINE OF
PRIMARY SURFACE AT WHICH THE MODAL DATA
ARE SPECIFIED.

MAXIMUM NUMBER IS TWELVE.

X COCRDINATE OF THE INBUCARD TERMINUS OF
THE I*TH LINE FOR THE PRIMARY SURFACE.
INe (IN LOCAL, NOT GLOBAL, COORDINATES)

Y COORDINATE OF THE INBOARD TERMINUS OF
THE 1°*TH LINE FOR THE PRIMARY SURFACE,
INe (IN LCCAL, NOT GLOBAL. COORDINATES)

X COORDINATE OF THE OUTBOARD TERMINUS
OF THE I'TH LINE FOR THE PRIMARY
SURFACE,s INe. (IN LOCALs NOT GLOBALS
COORDINATES)
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LR R R AR I IR N IR I R N Y R T E E E EERED

****t******#*ti*#*#***t#******#***#*#*******#*###**#*#t*#*#**t##

LR BE IR BF BE N

FREEXERER SRR AR R RAFR B R R R R KR AR R AR R E Rk kR k Rk kR kAR R R kK KRR Kk E

L2 BN BE R R IR A AR N N X XX I

ITEM

19R

20R

21k

DATA DESCRIPTION

. YTERNM2(1) Y COORDINATE OF THE OUTBOARD TERMINUS
OF THE I°*TH LINE FOR THE PRIMARY
SURFACEs INes (IN LOCAL, NOT GLOBAL,
es e CCORDINATES)

SEE FIGURE 6.

FORMAT = (115, 4E10.0)s NUMBER DF CARDS IS 1 FOR THE
I°TH LINE,

DATA ARE ENTERED BY SuBROUTINE MODAL.

***t##t*t#*#**#t#tt*‘t*#**#*ttt#t*#t*##*t‘##t**t*tt***t#*#t*t#t

ENTER (EIGHT VALUES PER CARD), AND
REPEAT THE FOLLCWING ITEM FOR J=lsesesNGP(I)s

eos YGPUJeI) SPAN®] SE CCCRDINATES OF THE POINTS

° ALONG THE I°TH LINE AT WHICH INPUT
. MODAL DATA ARE GIVEN, IN. (IN LOCAL
ee s COCRDINATES)

FORMAT = (8E10.0)s NuWMBER OF CARDS IS (NGP(I)-1)/8 + 1
FOR THE I®TH LINE.

DATA ARE ENTERED BY SUBROUTINE MODAL .

eee LOGIC 1ITEM *k¥x NO DATA *%x

IF TRANSLATION AND PITCH ROTATION ARE PRESCRIBED AT EACH
POINT (NELAXS = 1) ENTER DATA FOR THE FGOLLOWING ITEM.
OTHERWISE (NELAXS = 0) OMIT THE FOLLOWING ITEM.

eeoe DIST AN ARBITRARY CHORDWISE DISTANCE FOR A
. PRIMARY SURFACE FROM THE GIVEN LINE TO
. A REFERENCE LINE ON WHICH MODAL

oo e DISPLACEMENTS ARE CALCULATEDs IN.

NOTE THAT MODAL DISFLACEMENTS ARE CALCULATED BY H1 = HO
+ AO * DIST, WHERE HO AND A0 ARE THE DISPLACEMENT AND
ROTATION QF A POINT ON A GIVEN LINE AND H1l IS THE
DISPLACEMENT OF THE CCRRESPONDING POINT ON THE NEw LINE.
THE GIVEN DEFDRMATICNS HO AND A0 ALONG A LINE ARE, THUS,
CONVERTED TC DISPLACEMENTS HO AND Hl ALONG T#0 PARALLEL
LINES ANC THE MCDAL INTERPCLATION IS BASED ON THESE »

FORMAT = (1E10.0). NUMBER CF CARDS IS 1 FOR EACH
PRIMARY SURFACE,
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1TEM DATA DESCRIPTION

* DATA ARE ENTERED BY SUBROUTINE FORM, *
* *
R EER R R SRR R I REE AR R R R R GRS I AR AR AR E R R kTR R F Rk E

22R eee LOGIC ITEM *%%k NO DATA *x%xx
IF A PRIMARY SURFACE HAS ONE OR MORE CONTROL SURFACES
WITH FCRWARD HINGE LINES (KSURF= T) ENTER DATA FOR THE
FOLLOWING ITEN, OTHERWISE (KSURF = F) OMIT THIS ITEM,

KXEREERRF AR AR R AR EE R kR r Rk k Rk kkkkkkkkkhkbkkkrhkk ek hkkEEkhkkREk

REPEAT THE FCLLCWING ITEM FOR J=lgeeeyNCS
STARTING INBOARD AND PRCCEEDING OUTBO0OARD.

23R ses X1(J) X CCORDINATE OF THE INBOARD TERMINUS OF
. THE J* TH CONTROL SURFACE LEADING EDGE,
. INe (IN LOCAL COORDINATES)
A
. Yi(J) Y COOROINATE OF THE INBOARD TERMINWLS OF
. THE J°* TH CONTROL SURFACE LEADING EDGE.

INe (IN LOCAL COORDINATES)

[

» x2(J) X COORDINATE OF THE OUTBOARD TERMINUS
° OF THE J°TH CONTROL SURFACE LEADING

. EDGEs INe (IN LGCAL COORDINATES)

L

. v2{J) Y COORDINATE OF THE OUTBOARD TERMINUS
° OF THE J°TH CONTROL SURFACE LEADING
oo e EDGE, IN. (IN LOCAL COCRDINATES)

SEE FIGURE €.

FORMAT = (4E10.0). NUMBER OF CARDS IS NCS.

DATA ARE ENTERED BY SUBROUTINE HELP.

R I Y B AR IR N NE R RN SO AR RE N B 2R 2R N N R NE R OB B B EE N LB N BE A

I L 2y Ry R s P T S P R TR RIS S22 SR 22 2222 22 2 2t bt

2. CCNTROL SURFACE DATA ASSOCIATED WwITH

MODAL INTERPCOLATION

LR B BE B B

EREKEEREERERE SRR R KK RKER KK EREK R R KF R ALK R KT EE KR RE kR R R ek EkE

24R ese9e LOGIC ITEM *x%x NO DATA **x

IF A PRIMARY SURFACE HAS CONE OR MORE CONTROL SURFACES
WITH FORWARD HINGE LINES (KSURF= T) ENTER DATA FOR THE
FOLLOWING FIVE ITEMS OTHERWISE (KSURF = F) OMIY THESE
ITEMS.

SRR NN RN RN NE N RN R R R R N R N IR IR SRR B R NE A N S B ONEOBE NE AF BE BR OB NE O IR R N R

* R H* % % *
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ITEM DATA DESCRIPTION

RERERREREREERAEREREEEREREF R R RIS ER R KR ERRERER TR LR R R XK XX SRR E LR ¥

THE FOLLO4ING FIVE ITEMS ARE ENTERED ONCE AND ARE
APPLICABLE TO ALL THE CCNTROL SURFACES. THE VARIABLE
NL INES IS THE TOTAL FOR ALL CCNTROL SURFACESe

25R eee NLINES NUMBER OF LINES ON ALL CONTROL SURFACES
. ALONG WHICH MODAL DATA ARE INPUT.
MAXIMUM NUMBER IS TWENTY

. NELAXS = 1 TRANSLATION AND PITCH ROTATION ARE

. PRESCRIBED AT EACH INPUT PDINT.,

. = 0 ONLY TRANSLATION IS PRESCRIBED.

*

° NICH CONTROL WwWORD OPTION FOR THE TYPE OF

. EXTRAPOLATICN DCNE IN THE CHORDWISE

» DIRECTIONs IN INTERPOLATING MODAL DATA
. - TO0 THE AERODYNAMICS GRID.

» NICK = 0 LINEAR,

. = 1 QUADRATIC,

» = 2 CUBIC»

° NISP CONTROL WORD OPTION FOR THE TYPE OF

° EXTRAPOLATICN DONE IN THE SPANWISE

» DIRECTION, IN INTERPOLATING MODAL DATA
. TO THE AERODYNAMICS GRIDo

. NISP = O LINEAR.

. = 1 GUADRATIC.

o0 = 2 CuBIC.

FORMAT = (415). NUMBER OF CARDS IS 1.

DATA ARE ENTERED BY SUBROUTINE MODAL .

LR IR B 2R W X N N B B BE BE EE BE N NE N B R EE NE SN R EE A BE NE NN R R )

ERXEEEER X RSB AER B R R IR XS R RK KA R SR KR RN R R R R R R KRR E R AR R E XK EEE

PR IR N B B A IR IR NN NR NP SE NE R X BE BE N BE BE BE L BE BN N BE NE BE N BL BE BE BE R B B B S K BN B K BE X BL NE B Y N N

*

* MDDAL DATA ARE PRESCRIBEDs, STARTING WITH THE MOST

* FORWARDs MOST INBCARD LINE AND PROCEEDING OUTBOARD AND
* AFT.

*

x* REPEAT THE FOLLOMING TaC ITEMS FOR I=1ss0e sNLINES

*

® 26R ee¢ NGP(1) NUMBER OF POINTS ON THE I®*TH LINE OF

* . CONTROL SURFACE AT WHICH THE MODAL DATA
* N ARE SPECIFIED.

L e MAXIMUM NUMBER IS TWELVE.

* .

* ® XTERM1(T) X COORDINATE OF THE INBUOARO TERMINUS OF
* . THE I°*TH LINE FOR THE CONTROL SURFACE,
* ° INs (IN LOCAL COORDINATES)

* .

* ° YTERM1(T) Y COORDINATE OF THE INBCARD TERMINUS OF
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****t**#**#‘#***tt#**#**t***#t#**#**t#ttt**t#t**#t#t#t**t#t*tt##

ITEM DATA DESCRIPTION

* - THE 1°TH LINE FOR THE CONTROL SURFACE, *
* . INs (IN LDCAL COORDINATES) *
* ° 3
* . XTERM2({(1) X COORDINATE OF THE OUTBDARD TERMINUS *
* . OF THE I*TH LINE FOR THE CONTROL *
* . SURFACE, INe (IN LOCAL COORDINATES) %=
* ° *
* . YTERM2(1) Y COORDINATE OF THE OVTBOARD TERMINUS L 3
* . OF THE I*TH LINE FOR THE CONTROL x
* eo e SURFACEs INe {(IN LOCAL COORDINATES) *
* *
* SEE FIGURES 6 AND 7. *
* *
* FORMAT = (1iSs 4E10.0). NUMBER DOF CARDS IS 1 FOR THE *
* I*TH LINE. x
* E
* DATA ARE ENTERED BY SUBROUTINE MODAL. *
* *
***‘*‘**#Q************t***$*********"***************t*t***‘***f*
* *
* ENTER (EIGHT VALUES PER CAFRD), AND *
* REPEAT THE FOLLGWING ITEM FOR J=1seeeesNGP{1I)o *
* =
* 27R ese YGP(Js1) SPANWI SE COORDINATES OF THE PCINTS *
ALONG THE I°TH LINE AT WHICH INPUT x

* - MODAL DATA ARE GIVENs INe. (IN LOCAL *
* ee e COORDINATES) *
* »
* FORMAT = (8E10.0). NUMBER OF CARDS IS (NGP(JU)-1)/8 + 1 *
* FOR THE 1I°TF LINE, %*
* &
* DATA ARE ENTERED EY SUBROUTINE MODAL. *
*
*

X

28R

LK 2 BE B BE N

29R

see LOGIC ITEM %% NO DATA *¥*

NOTE THAT MODAL DISPLACEMENTS ARE CALCULATED BY H1 = HO
+ AO %= DIST. WHERE HO AND A0 ARE THE DISPLACEMENT AND
ROTATION OF A POINT ON A GIVEN LINE AND H1 IS THE

*
IF TRANSLATION AND PITCH RCTATION ARE PRESCRIBED AT EACH =
POINT (NELAXS = 1) ENTER DATA FOR THE FOLLOWING ITEM, *
OTHERWISE (NELAXS = 0) OMIT THE FOLLOWING ITEM. £ 3

*
t**#**#**t#*tt*####t*#**t*****###*****#*tt*****###tt#******‘t**t#
x

eeoe DIST AN ARBITRARY CHORDMWISE DISTANCE FOR A *
° CONTROL SURFACE FROM THE GIVEN LINE TO
° A REFERENCE LINE ON WHICH MODAL *x
oe e DISPLACEMENTS ARE CALCULATEDs INe *
E

%

*

*

*

LI R BE BE BE B SR B BN

DISPLACMENT OF THE CORRESFCNDING POINT ON THE NEW LINE.
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ITEM

LR 2K K BE BE BE N BE N

DATA

THE GIVEN
CONVERTEO
LINES AND
FIGURE 7.

DEFORMATICNS HO AND A0 ALONG A LINE ARE,
TO DISPLACEMENTS HO AND Hl ALONG TWC PARALLEL
THE MODAL INTERFCLATION IS BASED ON THESE. SEE

DESCRIPTION

FORMAT = (1E10.0)s NUMBER OF CARDS IS 1 FOR EACH
CONTROL SURFACE.,

DATA ARE ENTERED BY SuBROUTINE FORM.

THUS,

LR BN B R O NE K N

L T L L T T T R g Y T Lttt

3.

* % % % *

*
*

BOCY SURFACE DATA ASSOCIATED WITH MODAL INTERPOLATION *

e o v B P o 8 ———

*

ek kkk kR kR kR bk ko kkkkkk ko ke kkkkkkk Rk ko kkkkkkkkkkkEk

*

L SR B AR 3R 2R

EREEEREEERRRR AR AR KRR RR R R AR AR R R KRR AR R KRR KRRk R

L 2R BE B R BE BE R BE BE BE B EE B R R BE N BK BE B

FERERREE R X R KX SR E R REERRFEE XA R KR XX RN SRR R K TR E S SR E KRR RSk kKR Kk

JOR oo

31R s90 0

LCGIC ITEM

NGP

NSTRIP

IPANEL

FORMAT = (315).

*%x% NO DATA **%xx%

IF BODIES THAT AEROOYNAMICALLY INTERACT WITH SURFACES
ARE INCLUDED IN THE ANALYSIS (NB GREATER THAN ZERO)
ENTER DATA FOR THE FOLLCWING TWO ITEMS, OTHERWISE (NB
0) OMIT THESE ITEMS.

REPEAT THE FCLLCWING TWC ITEMS FOR
EACH BODY FOR J=1s0099NB

NUMBER CF PCINTS ON THE J*TH BODY AXIS
AT WHICH MODAL DATA ARE PRESCRIBED.
FMAXIMUM NUMEER IS TWENTY,

NUMBER CF INTERFERENCE PANELS (OR
STRIPS) ASSOCIATED #lITH THE J*TH BODY.
INTERFERENCE PANELS ARE ALLOWED TO BE
CNLY ONE ELEMENT WIDE (NS = 2 IN ITEM
6R)s A PARTICULARLY WIDE PANEL SHOULD
BE REPLACED WITH TWO OR MORE PANELS.

INDEX OF THE FIRST SUCH INTERFERENCE
PANEL ASSOCIATED WITH THE J°*TH BODY.,

NUMBER CfF CARDS IS 1.

DATA ARE ENTEFRED EY SUBRCOUTINE BEIN.

*
* ENTER (SIX VALUES PER CARD), AND
* REPEAT THE FOLLCWING ITEM FOR J=1lsseesNGP
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1TEM DATA DESCRIPTION

*# 32R o9 e XGF(J) STREAMWISE COORDINATES OF EACH POINT AT *
* ° WHICH MCDAL DATA ARE PRESCRIBED, INo» *=
* ee s (IN LOCAL COCRDINATES) *
x x
* FORMAT = (6E10.0)e NUMBER OF CARDS IS (NGP=-1)/6 + 1. *
x *
* DATA ARE ENTERED BY SUBRDUTINE BEIN. *
* *
kb kk kAR EERE kR RERX T T P YYTTE LI SIS RSP ELRS 222 2 2 2 2 2 L
* *
%# 33R eee KLUGLB = 1 PRINT GLCBAL GECMETRY. *
* . THIS IS THE GEOMETRY AFTER *
* . TRANSFCRMATIONS X0(I)y YO(1)y, ZO(I), *
* ° AND GGMAS(I) AND XB0(J)s YBO(J)s AND *
* ° ZBO0(J) HAVE BEEN APPLIED. *
* (X = 0 NO DISPLAY L
* *
= FORMAT = (11I5). NUMBER OF CARDS IS 1. *
x *
* DATA ARE ENTERED BY SUBROUTINE RODDEN. *
* ]
SRR E R REEEXESEREREE **********t************************'****#**‘**
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ITEM DATA DESCRIPTION

EEEEEREEERERRRRRREE R R XK kR kR k kR kR kk kR khk sk kR bRk ok h kR g kR k

Ce SUPERSONIC AERODYNAMICS USING MACH BOX PROCEDURE

L2 3K IR O J

REAREEREERFEEREREE X R RN DR EER R R AR R KRR R AR R R EE TR R X R R R R EEERRER
1M +00 LOGIC ITEM *%%x NO DATA xx%x%
IF THE MACH BOX PROCEDURE IS TO BE USED (LC(21) = 2)

ENTER DATA FOR ITEMS TWO TO TWENTY SEVEN, OTHERWISE
{LC(21) DOES NOT EGUAL 2) OMIT THESE ITEMS.

LR BE BR 2K 3K 3K J

XXX REEXSREEBF R R SR AR RRKE XK EX KRR XX BE R R REE R KX SRR R R KK TR R EEE

*

£ 2M oe0e¢ KSURF =T AT LEAST CNE OF THE PRIMARY SURFACES
* ° HAS A CONTROL SURFACE.

*x ° = F NO CCNTROL SURFACE.

* ° WHEN A CCNTROL SURFACE IS PRESENT,

% ° MODAL INTERPOLATION IS DONE

L e SEPARATELY DVER THE AREA AFT OF THE
* . CONTROL SURF ACE LEADING EDGE «

* ° CONSEQUENTLY, MODES ARE DISCONTINUOUS
* . CHORDWISE AT THE CONTROL SURF ACE

* ° LEADING EDGE AND SPANWISE AT THE

* ° CONTROL SUVRFACE EDGES. SEE FIGURES S
% ° AND 6.

* .

x . NBEL =T BOX ELIMINATICN IS TO BE USED IN THE
*x ° DI APHRAGM REGIONe.

* ° = F NG ELIMINATION.

*x °

* ° NPIF =7 LIST PRESSURE INFLUENCE CQOEFFICIENTS.
* ° = F NO DISPLAY.

% .

° LINC =T LIST AIC MATRIXe.

* . IF LC(22) = =1 LET LINC = Fo

* ses = F NO DISPLAY,

*

* FORMAT = (4LS), NUMBER OF CARDS IS 1.

x

® DATA ARE ENTERED BY SUBROUTINE MACH,

*

EEEEXRREERFERBREESRRR KRR RERRRE R R KRR R KR KRR R kX EE kb E bRk Rk kkkE
3M eees LOGIC ITEM k% NC DATA *x#%x
IF A SURFACE FAS ONE OR MCRE CONTROL SURFACES (KSURF =

T) ENTER DATA FOR THE FOLLOWING ITEMy, OTHERWISE (KSURF =
F) OMIT THIS ITEM.

L3R R 2 B BF IR BN CBE BE B SR BE B A BE R BE B BE B BE BE EE BE BE BE N BE B ONE NN NN SR BY BK ONE JECEETRE NR N ONE SR BN NN EE N

L3R K B B R
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ITEM DATA DESCRIPTION

EREREEREEERE SRR RS A R R R AR AR R SR E R R R R R R R R R E R EREE R R R RS X

ENTER (FIVE VALWLES PER CARD) s AND
REPEAT THE FOLLOWING ITEM FOR I=1seeeslLC(3)

4M see NCSSI(I) NUMBER OF CONTROL SURFACES ON EACH
° PRIMARY SURFACE.
'y MAXIMUM NUMBER IS FIVE.

FORMAT = (S51I5)e¢ NUMBER OF CARDS IS (LC(3)-1)/5 + 1.
DATA ARE ENTERED 8Y SUBROUTINE MACH.

L IS RS S 2L R RS SRR R 22 22 R R 2SR RS RS2SRRSR RS2 R 2 2 L2l

ENTER (FIVE VALUES PER CARD), AND
REPEAT THE FCLLOWING ITEM FOR I=lseecesLC(3)

SM ese NSAA(I) CLLES FOR THE AERODYNAMIC SYMMETRY ON
. EACH SURFACE.
° =1 SYMMETRICAL ABOUT Y = 0Do»
=-=1 ANTISYMMETRICAL
en e =0 NDO SYMMETRY ABOUT Y = 0.

WHEN NSAA(I) =1 OR -1s THE EFFECTS OF A REFLECTION OF
THE SURFACE ABCUT Y = 0 ARE INCLUDED WITH EITHER A
SYMMETRICAL ORf ANTISYMMETRICAL RESULTANT LOADINGe WHEN
NSAA(I) = 0 NO SURFACE REFLECTION EXISTS.

FORMAT = (SIS)e NUMBER OF CARDS IS (LC(3)-1)/S + 1.

DATA ARE ENTERED BY SUBROUTINE MACH.

L B S BE BE AR BE JE BE BK B BE L B B BE B K BE B BE NE K 3R IR B K B IR N N

ERERERERKRERRERRERERE R R SRR KRR R KRR KRR R E R R STk E Rk E Rk ERRSE
6M oo« LOGIC ITEM k% NO DATA *x%x%
IF LIFT AND MOMENT COEFFICIENTS ARE TO BE LISTED (LC(8)

1) ENTER DATA FOR THE FOLLOWING ITEM, OTHERWISE (LC(8)
0) ONIT THIS ITEM.

LR S BK B B B

Rk R EXERREERERERRE R Kk AT kR Rk R KRSk ER AR TRk kKRR kR kR x kR xKkE

LA BE K K K BE BE BE BN B N R BN B NP WE S BENE N BN N N N NN NE OCNE N OE BF NF ORE BECNE SE NE ONE B R N N WFRE RPN NE R W )

*

%x ENTER (FIVE VALUES PER CARD), AND

* REPEAT THE FOLLCW®ING ITEM FOR I=l1lseseslLC(3)

*

% 7M o000 KPLOTI(I) CLUES FOR DISPLAYING PRESSURES AND
&= . STABILITY COEFFICIENTS ON EACH

* ° PRIMARY SURFACE.

* . DISPLAY,.

*

W u
[

0 DC NOT DISPLAY
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ITEM DATA DESCRIFTICN

FORMAT = (51IS). NUMBER OF CARDS IS (LC(3)-1)/S + 1.

* % %

DATA ARE ENTERED BY SUBROUTINE MACH.

%* # % %

T e T T S TRt T T T T2 2 SRS 22 R 222 RS2 St S SRS 22222 2 22 2 24
8M ees LOGIC ITEM k% NC DATA *=%xx
IF BOX ELIMINATION IS TO BE WSED IN THE DI1APHRAGM REGION

(NBEL = T) ENTER DATA FOR THE FOLLOWING ITEM, CTHERWISE
(NBEL = F) OMIT THIS ITEM.

LB B B BE BE R

I ES TS IS LIS S RS2SR SRS R 22 RS S R S s i R it Rl

FORMAT = (SE10.0)s NUMBER OF CARDS IS (LC(3)-1)/5 + 1.

DATA ARE ENTERED BY SUBROUTINE MACH.

*

* ENTER (FIVE VALUES PER CARD)s AND

& REPEAT THE FOLLOWING ITEM FOR I=lseeesl C(3)

*

® OM see BEX(I) FOR EACH FRIMARY SURFACE THE DISTANCE
* ° FORWARD OF THE LEADING EDGE BEYOND
* ° WHICH THE OIAPRAGM BOXES ARE TO BE
* ev e ELIMINATEDs INe

*

*

*

*

x

KEERKERREAE AR RRK R SR AKE XK R KR RR TR bR Rk h ek kR bk k kR R Rk Rk kR Rk khE
10M oo« LOGIC ITEM *x% NC DATA *%x
IF LIFT AND MOMENT COEFFICIENTS ARE TO BE LISTED (LC(8)

= 1) ENTER DATA FOR THE FCLLOWING ITEM, OTHERWISE {(LC(8)
= 0) OMIT THIS ITEWM.

% % % * H B ®

EEAREREERER SR BB AR R R AR R KRR SRR R KE KRR RREE R K E R KRR AR RK R KK R K EE N

PSS S SR R R R X NI I A S Y N N N S S N NE NE ONE N R BE NE NE N B NE NE N L R K N J

*

* REPEAT THE FOLLCWING ITEM FOR EACH

* PRIMARY SURFACE FOR I=140449LC(3)

*

* IF PRESSURES ARE TO BE DISFLAYED (KPLOT(I) = 1) ENTER
* DATA FOR THE FCLLCWING ITEM, OTHERWISE (KPLOT(I) = 0)
* OMIT THIS ITEM FOR THE I°*TH SURFACE.

Y

£ 11M eee LZ(I) INDEX OF THE FIRST CHORD OF BCOXES FOR
* R WHICH PRESSURES ARE TO BE DISPLAYED.
* . CONSIDER THE CHORDS TO BE NUMBERED

* . CCNSECUTIVELY FROM THE ROOT TO THE

* . TIP STARTING WITH THE ROOT CHORD AS
x . NUMBER ONE.

x

* LINCAI) NUMBER OF BOX CHORDS BETWEEN THE

* . CHORDS AT WHICH THE PRESSURES ARE TO
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ITEM DATA DESCRIPTICN

% se o BE PRINTED. *
* *
* FORMAT = (215). NUMBER OF CARDS 1S LC(3). *
* x
* DATA ARE ENTERED 8Y SUBROUTINE MACH. *
*® *
AEKREK R KRR R EF AR R SR FEFa kR ek xRk ke k kb kkkkkkhkkkrkEREE ¥
* *
* REFEAT THE FCLLOWING SIXTEEN ITEMS FOR E ]
* EACH PRIMARY SURFACE FOR I =1seeesLC(3) *
* E
* 12M see NCLER(I) NUMBER OF LINE SEGMENTS TO DEFINE THE  §
x . LEADING EDGE PLUS ONE FOR THE I°*TH *
* ° PRIMARY SURFACE., *
* » MAXIMUM NUMBER IS TWENTY. *
L 3 . NCTER(1) NUMBER OF LINE SEGMENTS TO DEFINE THE x
* » TRAILING EDGE PLUS ONE FOR THE I°TH *
* . PRIMARY SURFACE. *
* » MAXIMUM NUMBER IS TWENTY. *
* ° *
* . NWBT(I NUMBER OF MACH BOXES DESIRED ON THE
* . SURFACEs. MAXIMUM NUMBER IS THREE *
* es o HUNDRED AND FIFTY. (SEE FIGURE 8) *
* %
* FORMAT = (31S5). NUMBER OF CARDS IS 1 FOR THE [I°TH *
* SURFACE . *®
% *x
* DATA ARE ENTERED BY SUBROUTINE EVOVLE. *
| ] *®
ERREEREK IR ERERREBSE R R R KSR IR R ERE R R R KRR R R Rk KRR AR R R R Rk ER K kLR
*
* ENTER (EIGHT VALWES PER CARD), AND *
x REPEAT THE FOLLCWING ITEM FOR J=1s5e0ssNCLER(I) *
*x %
2 13M oeoe CLEXR(JHI) X COCRDINATE (F THE LEADING EDGE &
[ . BREAK, SEQUENTIALLY, INBOARD TO *
*x . CUTBDARDs INe 3
* . 3
* » CLEYR(J,o1 Y COORDINATE OF THE LEADING EDGE *
® » BREAKs, SEQUENTIALLYs INBOARD TO x
* oo e CUTBOARDs INo &
* *
* BREAKS INCLUDE THE ROOT AND TIF.» SEE FIGURE 8. *
*x x
* FORMAT = (BE10.,0). NUMBER OF CARDS IS (NCLER(I)-1)/4 + *
* 1 FOR THE 1*TH PRIMARY SURFACE. *
* L
* DATA ARE ENTERED BY SUBROUTINE EVOVLE. *
*x *®
33T 3223 F 233222 222332 2R S R 2R 2 SRS R RSS2t 2R SR 22 222

FASTOP - FCP -~ AFAM

257



LK 2B B BL BE BE B JE NN SR RE SR RN R g

t#t*#***t#*#*#***##*###*#*#*#****t***#*t***#*#t**t#*tt#t****‘#**

LA R E AR ENEREEEERE RN N N R N N R R R

ITEM

14M

15M

DATA DESCRIPTION

ENTER (EIGHT VALUES PER CARD)s AND
REPEAT THE FOLLCWING ITEM FOR J=1ge0eyNCTER(I)

soe CTEXR{JS1) X COOROINATE OF THE TRAILING EDGE
N BREAKs SEQUENTIALLY, INBOARD TO

N CUTBOARD, IN.

-

. CTEYR(JsI) Y COORDINATE OF THE TRAILING EDGE
. BREAKs SEQUENTIALLY, INBOARD TO
XX OUTBOARDs INs

BREAKS INCLUDE THE PRNOT AND TIP. SEE FIGURE 8.,

FORMAT = (BE10.0)e NUMBER OF CARDS IS (NCTER(I)-1)/4 +

1 FOR THE I°TH PRIMARY SURFACE.

DATA ARE ENTERED BY SUBROUTINE EVOVLE.

1. PRIMARY SURFACE DATA ASSOCIATED WITH

MODAL INTERPDLATION

es e NLINES NUMBER OF LINES ON THIS SURFACE ALONG

WHICH MODAL DATA ARE INPUT.
MAXIMUM NUMBER IS TWENTY,

IF NELAXS = 1 (SEE VARIABLE BELOW)
LET NLINES = 1,

NELAXS = 1 TRANSLATICN AND PITCH ROTATION ARE
PRESCRIBED AT EACH INPUT PQOINT,
=0 ONLY TRANSLATION IS PRESCRIBED.

DIRECTION, IN INTERPOLATING MODAL
DATA TO THE AERODYNAMICS GRI1ID.
LINEAR.

QUADRATIC.

2 CuBIC.,

NICH

[}
[+

o
-

EXTRAPOLATICN DONE IN THE SPANWISE
DIRECTION, IN INTERPOLATING MODAL
DATA TO THE AERODYNAMICS GRIDe

LINEAR.

QUADRATIC.

CUBIC,

° NISP

Tt
N o= o

FORMAT (4IS)e NUMBER OF CARCS IS 1.
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ITEM DATA DESCRIPTICN

* DATA ARE ENTERED BY SUBROUTINE MODAZ. *
* x
#ttt*t*#***tt#*#tt**#t*#***t*#**#**##**t*****#**#*t##****###**#t*

*

MODAL DATA ARE PRESCRIBEDs STARTING WITH THE MOSTY
FORWARD, MOST INBOARD LINE AND PROCEEDING OUTBOARD AND
AF T»

* * % #

REPEAT THE FOLLOWING TWC ITEMS FOR I=1l,yeeesNLINES

SEE FIGURE 6.

FORMAT = (115, 4E10.,0). NUMBER OF CARDS IS 1 FOR THE
I*TH LINE.

DATA ARE ENTERED BY SUBROUTINE MODAZ.

*
*
*
E
x
&

* *

% 16M o0 NGP(I) NUMBER OF PCINTS ON THE I1°TH LINE OF *

* . PRIMARY SURFACE AT WHICH THE MODAL *

* . DATA ARE SPECIFIED. *

*® MAXTIMUM NUMBER IS TWELVE. *

* ° *

* ° XTERM1I(I) X COORDINATE OF THE INBOARD TERMINUS *

* » OF THE I°TH LINE FOR THE PRIMARY *

* o SURFACEs IN. *

* . *

* ° YTERML1(I) Y COORDINATE OF THE INBOARD TERMINUS *

* . OF THE I°*TH LINE FOR THE PRIMARY *

x . SURFACE, INe *

* ° *

* ° XTERM2(I) X COORDINATE OF THE OUVTBOARD TERMINUS *

] - OF THE 1°TH LINE FOR THE PRIMARY *

* ° SURFACE, 1IN *

* .

x ° YTERM2(I) Y COORDINATE OF THE OUTBDOARD TERMINUS

* . OF THE I°*TH LINE FOR THE PRIMARY

x es e SURFACEs 1IN

*

%

]

x

*

*

*

*

**t**t**t*‘*##****#**#*##*##****t*#**#*#**#**#**#*t#*#t**##**#*t

ENTER (EIGHT VALUES PER CARD), AND
REPEAT THE FOLLCWING ITEM FOR J=1sese¢sNGP(I).

17TM eee YGFIJn1) SPANWISE COORDINATES OF THE POINTS
. ALONG THE I°TH LINE AT WHICH INPUT
ece MODAL DATA ARE GIVENs IN.

FORMAT = (B8E10.0)s NUMBER OF CARDS IS (NGF(I)-1)/8 + 1
FOR THE I°*TH LINE

PSSR S S IR I IR B B B IR BE NE B BE B B N

PN SE BF RE IR CRE K R BN

DATA ARE ENTERED BY SUBROULTINE MODAZ.
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ITEM DATA DESCRIPTICN

KRR FER KRR DT R AR AN Rk KRR ER R AR R R R KR I R R AR AR R R R Rk KRR KRR KL R

*
* 18BM eee LCGIC ITEM *xk%x NC DATA **xx%
*
* IF TRANSLATION AND PITCH ROTATION ARE PRESCRIBED AT EACH
x POINT (NELAXS = 1) ENTER DATA FOR THE FODOLLOWING ITEM,
* OTHERWISE (NELAXS = 0) CMIT THE FOLLOWING ITEM,
*
REEXEKRERFEREERE R AR kKRR RSk F kb phkkrhkk kR Rk kk kg ke thkkk kg kkkkkk
19M see¢ DIST AN ARBITRARY CHORDWISE DISTANCE FOR A
. PRIMARY SURFACE FROM THE GIVEN LINE
. YO A REFERENCE LINE ON WHICH MODAL
se o DISPLACEMENTS ARE CALCULATEDs 1IN

NOTE THAT MODAL DISPLACEMENTS ARE CALCULATED BY H1l = HO
+ A0 * DISTe WHERE HO AND A0 ARE THE DISPLACEMENT AND
ROTATION OF A FPCINT ON A GIVEN LINE AND H1 IS THE
DISPLACEMENT OF THE CORRESPONDING POINT ON THE NEW LINE.
THE GIVEN DEFORMATIONS HO AND A0 ALONG A LINE ARE, THUS,
CONVERTED TO CISPLACEMENTS HO AND H1l ALONG TWO PARALLEL
LINES AND THE MODAL INTERPOLATION IS BASED ON THESE.

FORMAT = (1E10.0). NUMBER OF CARDS IS 1 FOR EACH
PRIMARY SURFACE.,

DATA ARE ENTERED BY SUBROUTINE FORM,

L K SR BE K SR R BE BN SR K B EF SR B A N N

XK E XA E R AR R IR R RN SRR TR E A IR R R R AR R R TRk Rk kR kR kR kR kR k& kkdkokk
*

LR L L B B K BE BE BE B R BE 2 K K BE BE BE BN BE IR R NR X IR S IR IR IR I S NENE N R R A N I I I I )

* 20M +.+ LOGIC ITEM *%% NO DATA #*%%

x

* IF A PRIMARY SURFACE HAS CNE OR MORE CONTROL SURFACES
* WITH FORWARD HINGE LINES (KSURF = T) AND THE l°TH

* PRIMARY SURFACE HAS CONTROL SURFACES (NCSS(1) GREATER
* THAN ZERC) ENTER DATA FOR THE FOLLOWING ITEM, OTHERWISE
* (KSURF = F) AND (NCSS(I) = 0) OMIT THIS ITEM.

*

EREEF R RN KRR SRR KGR RS R R IR R R KRR R R kR kR kg ek kkk
*

* REPEAT THE FOLLCWMING ITEM FOR J = lseess NCSS(I)

* STARTING INBOARD AND FRCCEEDING OUTBOARD

&=

X 21M 200 X1(J) X COORCINATE CF THE INBOARD TERMINUS
* . OF THE J°TH CONTROL SURFACE LEADING

* . EDGEs IN.

x °

* ° Yyi{J)d Y COORDINATE OF THE INBCARD TERMINUS
x . OF THE J*TH CCNTROL SURFACE LEADING

x ° EDGEy INs

* N

% X2¢J4) X COORDINATE OF THE QUTBOARD TERMINUS

FASTOP - FOP - AFAM
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ITEM DATA DESCRIPTION

° OF THE J*TH CONTROL SURFACE LEADING

. EDGEs 1IN

L ]

. Yy2¢(J) Y COORDINATE 0OF THE OUTBOARD TERMINUS
. OF THE J'TH CONTROL SURFACE LEADING
XX EDGEs INe

SEE FIGURE 6.
FORMAT = (4E10.0)s NUMBER OF CARDS IS NCSS(I),

DATA ARE ENTERED BY SUBROUTINE HELZ.

RSN N AN AR N AR R

t********##t****#t*t#t##*******#**#**t***##t*****##**t*****#*t#*

*

2. CONTROL SURFACE DATA ASSOCIATED WITH

MOODAL INTERPOLATION

* % % A *

SEBERRERERRERERE R AR R AR AR E R AR AR ER R R FER AR E R E R R R kR R K&k

P NS Y Y EEEEE E R N IS I A I I AL N B B N N N A [ BE IR S BE K BE BE BE R BE B N B B EE K B

*x

® 22M oee¢ LOGIC ITEM k% NO DATA *%*x

*

* IF A PRIMARY SURFACE HAS CNE OR MORE CONTROL SURFACES
* WITH FCRWARD HINGE LINES (KSURF= T) ENTER DATA FOR THE
* FOLLOWING FIVE ITEMS OTHERWISE (KSURF = F) OMIT THESE
* ITEMS.

*
****t*“*t*****“*****t‘**t****‘*****‘**********‘***‘**“*******
*

* THE FOLLCWING FIVE ITEMS ARE ENTERED ONCE AND ARE

* APPLICABLE TO ALL THE CCNTROL SURFACES. ACTUALLY ITEMS
* DEPENDENT UPON THE VARIABLE NLINES ARE ASSOCIATED WITH
* ALL CCNTROL SURFACES.

x

¥ 23M see NLINES NUMBER OF LINES ON THIS CONTROL

* . SURFACE ALONG WHICH MODAL DATA ARE

* ° INPUT,

% . MAXIMUM NUMBER IS TWENTY.

* . IF NELAXS = 1 (SEE VARIABLE BELOw)

* . LET NLINES = 1.

* .

* . NELAXS = 1 TRANSLATICON AND PITCH ROTATION ARE

*® ° PRESCRIBED AT EACH INPUT POINT.

* - = 0 ONLY TRANSLATION 1S PRESCRIBED.

& °

* . NICH CONTRCL & CRD OPTION FDOR THE TYPE OF

* . EXTRAPOLATION DONE IN THE CHORDWISE

t ° DIRECTION, IN INTERPOLATING MODAL

* 0 DATA TO THE AERODYNAMICS GRID.

* . NICH = 0 LINEAR.
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L 2R BE 3 BE BE BN SR BE AR B NE R N N

SREREEEE XA RE G RREREIRBR KR ER R RSNk R Rk bk kX kxR Rk Rk Rk Rk kEEk

LK B R BN BN BE BE BE N BE BE BE N NE K N B B N 2R B BN OBE BE B BN B BE BE NFTRF R BE P

I IS PRS2 2SS R 222 2L LR RS2 S22t SRR 2 2222 S E 2 X2 L

ITEM

24 M

DATA DESCRIFPTION
. =1 QUADRATIC.
. = 2 CUBIC.,
°
° NISP CONTROL WGRD OPTION FOR THE TYPE OF
° EXTRAPOLATICN DONE IN THE SPANWISE
° DIRECTIONs IN INTERPOLATING MODAL
° DATA TO THE AERODYNAMICS GRID.
° NISP = LINEAR.
. =1 QUADRATIC.
e = 2 CUBIC.
FORMAT = (41S). NUMBER OF CARDS IS 1.
DATA ARE ENTERED BY SUBROUTINE MODAZ.

MODAL DATA ARE PRESCRIBED, STARTING WITH THE MOST
FORWARDs MOST INBOARD LINE AND PROCEEDING OUTBOARD AND
AFTo.

REPEAT THE FOLLCWING TWC ITEMS FOR I=1»seses NLINES

seeo NGP{(I) NUMBER OF POINTS ON THE I*TH LINE OF
CONTROL SURFACE AT WHICH THE MODAL
. DATA ARE SPECIFIED.
MAXIMUM NUMBER IS TWELVE.
[ ]
° XTERM1(1I) X COCRDINATE OF THE INBOARD TERMINUS
. OF THE I°TH LINE FOR THE CONTROL
° SURFACEs INe.
.
. YTERM1(I) Y CODRDINATE OF THE INBOARD TERMINUS
. OF THE I1°TH LINE FOR THE CONTROL
° SURFACE,s INe.
L ]
. XTERM2(1) X COORDINATE OF THE OUTBOARD TERMINVS
° OF THE I°*TH LINE FOR THE CONTROL
® SURFACE, 1IN,
e
. YTERM2(TI) Y COORDINATE OF THE OUTBOARD TERMINUS
» OF THE I*TH LINE FOR THE CONTROL
oo e SURFACEs INo

SEE FIGURES 6 AND 7.

FORMAT = (11I5s 4E10.0)e NUMBER OF CARDS IS 1 FOR THE
I*TH LINE.

DATA ARE ENTERED BY SUBROUTINE MODAZ,
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ITEM DATA ODESCRIPTION

ENTER (EIGHT VALUES PER CARD)s AND
REPEAT THE FOLLOWING ITEM FOR J=1seessNGP(I).

25M oee YGP({Jy1) SPANWISE COORDINATES OF THE POINTS
. ALONG THE I°TH LINE AT WHICH INPUT
eo0 MODAL DATA ARE GIVEN, IN.
FORMAT = (8E10.0). NUMBER OF CARDS IS (NGP{I)-1)/8 + 1
FOR THE I°*TH LINE

DATA ARE ENTERED EY SUBROUTINE MODAZ.

LK B R B 3R K BE K BE B

RARERRKRERRR KRR AR R AR R KRR AR KRR IR KB EEFERXTE K E R ERREEERE R R R EREE

L3 3R B BE B BE NE N BN NE K B

26M oe0¢ LOGIC ITEM *%x%& NO DATA *%¥%

IF TRANSLATION AND PITCH ROTATION ARE PRESCRIBED AT EACH
POINT (NELAXS = 1) ENTER DATA FOR THE FOLLOWING ITEM,
OTHERMISE (NELAXS = 0) OMIT THE FOLLOWING ITEM.

LA IR K BE N 2%

AREREREXE AR EREARE KA AR KA R R KRR KR RX K EREERXERREE XXX KRR R SR RX KR EEEEE

27M see DIST AN ARBITRARY CHORDWISE DISTANCE FOR A
» CONTROL SURFACE FROM THE GIVEN LINE
. TO A REFERENCE LINE ON WHICH MODAL
ev e DISPLACEMENTS ARE CALCULATEDs IN.

x
x
=
&
x
*
%
*x
*
*
*
%
NOTE THAT MODAL DISPLACEMENTS ARE CALCULATED BY Hl = HO *
+ AO %= DIST, WHERE HO AND A0 ARE THE DISPLACEMENT AND *
ROTATION OF A PCINT ON A GIVEN LINE AND Hl IS THE x
DISPLACEMENT OF THE CORRESPONDING POINT ON THE NEW LINE. %
THE GIVEN DEFORMATICONS HO AND A0 ALONG A LINE AREs THUS, *
CONVERTEO TO COISPLACEMENTS HO AND H1l ALONG T#0 PARALLEL *
LINES AND THE MODAL INTERPOLATION IS BASED ON THESE. SEE *
FIGURE 7. *

&

*

*=

*

*

]

*

FORMAT = (1E10.0). NUMBER OF CARDS IS 1 FOR EACH
CONTROL SURFACE.

DATA ARE ENTERED BY SUBROUTINE FORM.

IR K IR N A NR NE SR B NE N R N N L BRI A

KEKEEEERE B EEREEE AR AR KRR R R AR R EE R R R R AR R R R KEE
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ITEM DATA DESCRIFTICN

#t*#*#t***t*#‘#**#tt*t#*#***t#******t****t*****t****t****#*****t*

* *
* De SUBSONIC AERODYNAMICS WSING ASSUMED- *
x *
*® FRESSURE-FUNCTION PROCEDURE (KERNEL) *
* *
* *
*****************************************************************
x *
* 1K see LOGIC ITEM *%&¥% NO DATA *x%xx *
* *
* IF THE ASSUMED-PRESSURE-FUNCTICN PROCEDURE IS TO BE USED %
* (LC(21) = 3) ENTER DATA FOR ITEMS TWO TO TWENTY EIGHT, *
* OTHERW®ISE (LC(21) DOES NOT EQuAL 3) OMIT THESE ITEMS.,. *
* *
t***********#**************t************t***#********************
L *
¥ 2K esee NLKG = 1 DISPLAY MATRIX WHICH GIVES DOMNwWASH *
x * DUE TO UNIT VALUES OF PRESSURE *
* ° POLYNOMIAL COEFFICIENTS (MATRIX L) *
*x N =0 N3 DISPLAY. *
* *
*® NLKF = 1 DISPLAY KERNEL FUNCTION VALUES. *
* oo = 0 NC DISPLAY, *
¥* *
* FORMAT = (215). NUMBER OF CARDS IS 1. *
x *®
* DATA ARE ENTERED B8Y SUBROUTINE KERN, *
* %*
********t**##*‘**#*’##*****t‘**********#**t**********************
* *
* 3K eee LOGIC ITEM ®xkk NO DATA =x%xx%x %x
* *
* IF PRESSURE INFLUVENCE COEFFICIENTS ARE TO BE LISTED *
* (NLKG = 1) ENTER DATA FOR THE FOLLOWING ITEM, CTHERWISE *
* (NLKG = 0) CMIT THIS ITEM. *
% *x
**********t**************#*********#t*****##****t#*****‘**t*‘****
* *
x ENTER (ONE VALUE PER CARD) *
* *
¥ 4K o0 LKG(1) INDEX CF SURFACE FOR #wHICH L MATRIX *
* se e WILL BE LISTEDe. *
x *
* FORMAT = (118)., NUMBER OF CARDS IS 1. *
*x *
x DATA ARE ENTERED EBY SUBROUTINE KERNs *
® *x
*******************************#*******#**#**#*******************
x *

¥ . 5K eee LOGIC ITEM *%% NC DATA =%x%x

FASTOFP = FOP - AFAM

264



ITEM

* H * W

AR EREE R AR AR SRR TR ER KRR RS AR R SRR Rk k kR kR kR kR kE

6K e
L]

LR R B BN BN R BE B BE BN

I T3 EEI IS EREER LIS E 2222 2SS 2R 2SR SR 22222 R it Lt}

~
x

e & @

LR SR B B B BRI IR 2k R B B BN NN AN BE E K B BN B BE B R R SN BE K BN
.

DATA

LKF(1)

FORMAT = (1I%).

MCP(1)

MC(I)

NC(I)

SEE FIGURE S6S.

FORMAT = (31I5).
SURFACE.

DESCRIFTICN

IF KERNEL FUNCTION VALUES ARE TO BE LISTED (NLKF = 1)
ENTER DATA FOR THE FOLLCWING I1TEM, OTHERWISE (NLKF =
OMIT THIS ITEM,

ENTER (CONE VALUE PER CARD)

INDEX OF SURFACE FOR #HICH KERNEL
FUNCTICN VALUES ARE TO BE LISTED.
{EXPECT LARGE AMOUNT OF OwTPUT,)

NUMBER OF CARDS 1S 1.

DATA ARE ENTERED BY SUBROUTINE KERN.

REPEAT THE FCOLLCWING TWC ITEMS FOR EACH
PRIMARY SURFACE FOR I=1lyeeeslC(3)

NUMBER OF TERNS IN THE CHOROWISE
PRESSURE FUNCTION FOF THE I°TH
PRIMARY SURFACE.

MAXIMUM NUMBER 1S FIVE,

NUMBER OF COLLOCATION PCINTS PER
CHORD FOR THE I®*TH PRIMARY SURFACE.
MAXIMUM NUMBER 1S TEN WITH A MINIMUM
NUMBER OF TWG.

A FACTOR DEFINING THE NUMBER OF
INTEGRATION PCINTS PER CHGORD FOR THE
[*TH PRIMARY SURFACE.

NOTE THIS NUMBER IS THE LOWEST
INTEGRAL VALVE OF (MC(I) + 1/72) * (2
* NC(I) - 1),

MAXIMUM NC IS 12 AND MAXIMUM NUMBER
OF INTEGRATION POINTS IS 60,

NUMBER CF CARDS IS 1 FOR THE I°TH

DATA ARE ENTERED BY SUBROUTINE KERN.

L 20 R BN BE BE BN BE BN R BE BE BN B BE BN NE B BE BE B BE BE X BF SR R B BE BF EE B N N Y K NE NP SE I R B NE N AR BE R

22 SR R R R R 2 R T 2 RS s SRR PR s e S RS RS R R 22 R 2 2

*

8K oo

* # *

IRP(I)

TWICE THE NUMBER OF TERMS IN THE
SPANWI SE PRESSURE FUNCTION.

MAXIMUM NUMBER IS TEN WITH A MINIMUM
FASTOP -~ FOP - AFAM
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ITEM DATA DESCRIPTION

e 22 2L 2 EE RS RSS2 S22 22222222 2RSS SRR 2R 2R RS SRS R R 2 2 L2t
x
* 10K oeo LOGIC ITEM k% NC DATA *%%

* . NUMBER OF TwO. %k
x ° *®
x . IRC(I) NUMBER OF COLLOCATION STATIONS ON THE *
* ENTIRE SFPAN. %
* . MAXIMUM NUMBER IS TWENTY WITH A x®
* ° MINIMUM NUMBER OF FOUR. *
* . *
* . NRS(1) A FACTOR DEFINING THE NUMBER OF *
* . INTEGRATICN STATIONS ON THE SPAN x
3 ° NOTE THIS NUMBER IS EQUAL TO NRSS(1) *
* . = NRS(I) ® (IRC(I) #+ 1), *
x . MAXI MUM NRSS IS ONE HVNCRED WITH A *
* oo e MINIMUM NRS OF THREE, *
* *
x FORMAT = (31IS5)e. NUMBER OF CARDS 1S 1 FOR THE 1°TH *
PRIMARY SURFACE. %
* *
x DATA ARE ENTERED BY SUBROUTINE KERNe. *
* *
REEREEEEKKEKEEEEEE R R SRR AR R KRR RN R AR KRRk kR Rk Rk gk kR kR kkE %
L *
* REPEAT THE FOLLOWING THREE ITEMS FOR EACH *
* PRIMARY SURFACE FOR I=140ese9LC(3)e¢ *
*x *
% 9K ses AB(I) ROOT SEMICHORD OF THE I°*TH PRIMARY *
* . SURFACEs.s 1IN *
* ° AL(I) SEMISPAN COF THE I°TH PRIMARY SWRFACE, *
* L] IN. *
E . *
* ° BTP(1) TIP SEMICHORD DOF THE I°*TH PRIMARY *
* . SURF ACEs INoe *
* . IKM(I)Y = O AIRLOADS SYMMETRIC ABOUT Y = Q. ¥*
* . = 1 ATIRLOADS ANTISYMMETRIC. *
* ° *
* - NPR(1) = 1 IF LC(7) = 1. *
* . =0 IF LC(7) = 0. *
* ° x*
* ® NCLA(I) =1 IF LC(8) = 1. *
x en o =0 IF LC(B) = 0. *
E *
* SEE FIGURE 10. *
* x
* FORMAT = (3E10.0, 3IS). NUMBER OF CARDS 1S 1 FOR THE %
* I*TH PRIMARY SURFACE., *
* x
x DATA ARE ENTEFED B8Y SUBROUTINE KERNe *
x *

x

E
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ITEM DATA DESCRIPTICN

* IF PRESSURES ARE TO BE LISTED (LC{(7) = 1) OR LIFT AND *
% MOMENT COEFFICIENTS ARE TO BE LISTED (LC(8) = 1) ENTER *
% DATA FOR THE FOLLCWING ITEM, OTHERWISE (LC(7) = 0 AND *
* LC(8) = 0) OMIT THI3 ITEM. *
* *
DR T T ht b L s 2 L L S D S LS L S L e L L AL L it Ll bd d it
* %
*# 11K oo NTEX(I) NUMBER OF POINTS ALONG EACH CHORD AT *
* o WHICH PRESSURE ARE TO BE DISPLAYED. *
* o MAXIMUM NUMBER IS TWENTY WITH A *x
* » MINIMUM NUMBER OF TWwO. *
* . *
* . NTEY(I) NUMBER OF STATIONS PER SEMISPAN AT *
* o wHICH PRESSURES OR AERODYNAMIC FORCE *
* e COEFFICIENTS ARE TO BE DISPLAYED. *
* *
% FORMAT = (2I5)s NUMBER OF CARDS IS 1 FOR THE I'TH *
* PRIMARY SURFACE. *
* *
* DATA ARE ENTERED BY SUBROUTINE KERN *
* *
panpuaeapppenepe PP TS PL PR 2 T L LIS S LS R RS S L R L E Ll Sl
* *
* REPEAT THE FCLLCWING ELEVEN ITEMS FOR %=
* EACH PRIMARY SURFACE FOR I =1ss09sLC(3) %
* *
* 12K ees NLE NUMBER OF LINE SEGMENTS TQ DEFINE THE *
* o LEADING EDGE PLUS ONE FOR THE I°TH =
* . PRIMARY SURFACE. *
& . MAXIMUM NUMBER IS TWENTY, *
* . %
* o NTE NUMBER OF LINE SEGMENTS TO DEFINE THE *
* o TRAILING EDGE PLUS ONE FOR THE I°'TH *
* . PRIMARY SURFACE. %
* eon MAXTMUM NUMBER IS TWENTY. *
* *
* SEE FIGURE 10. *
* *
* FORMAT = (21S)e NUMBER OF CARDS IS 1 FOR THE I°TH *
* SURFACE . *
* *
* DATA ARE ENTERED BY SUBROUTINE GEOMe *
* %
SAEERERE RS E NP SRR R SRR R TR AR KRR RE R R KRR R EEE KRR R R AR AR R KR ®
x *
* ENTER (SIX VALUES PER CARD)e AND *
* REPEAT THE FCLLCWING ITEM FOR J=l,eeeoNLE *
* *
* 13K ese XLECJI) X COORDINATE CF THE LEADING EDGE *
* . BREAK, SEQUENTIALLYs INBOARD TO *
x CUTBOARDs INe *
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ITEM DATA DESCRIPTICN

° YLE(J) Y COORDINATE OF THE LEADING EDGE
BREAK, SEQUENTIALLY, INBOAFD TO
s0 0 CUTBOARDs IN.

BREAKS INCLUDE THE ROOT AND TIPe. SEE FIGURE 10

FCRMAT = (6E10.0)e. NUMBER OF CARDS IS (NLE = 1)/3 + 1
FOR THE I°TH FRIMARY SURFACE.

DATA ARE ENTERED BY SUBROUTINE GEOM.

LR B S BE BE BE NE JE BE B
LR BE B BE BE B R N B N

******t*#**##*#*##*****l#*#**t****#****##*#**#**t***#***#******#*

SINCE THIS FROGRAM USES ASSUMED PRESSURE FUNCTIONS OVER
THE SURFACE AND THESE FUNCTIONS DO NOT ACCOUNT FOR THE
SINGULARITY THAT OCCURS AT A CCNTROL SURFACE LEADING
EDGEs, CONTROL SURFACE CANNCT BE CORRECTLY TREATED.
HOWEVER» SPANWISE DISCCNTINUITIES, WHICH DO NOT INVOLVE
A SINGWLARITY, CAN BE HANDLED. THIS IS ACHIEVED BY
DEF INING A PSEUDO CONTROL SURFACE LEADING EOGE AHEAD OF
THE SPANWISE REGION WHERE THE CISCONTINUVITY EXIS5TS. SEE
FIGURE 7BE.

FORMAT = (1LS). NUMBER OF CARDS IS 1.

x *
* ENTER (SIX VALLES PER CARD)s AND *
X REPEAT THE FOLLCWING ITEM FOR J=lseeesNTE *
* *
*¥ 14K o000 XTE(J) X COORDINATE OF THE TRAILING EDGE *
* ° BREAK, SEQUENTIALLY, INBOARD TO *
* ° CUTBOARDs IN. *
* . *
* . YTE(J) Y COORDINATE OF THE TRAILING EDGF *
* ® EREAKs SEQUENTIALLY, INBOARD TO *
* e e OUTBOARD, IN. *
*x *
* BREAKS INCLUDE THE ROCT AND T1Pe SEE FIGURE 10, *
* *
* FORMAT = (6E10.0). NUMBER OF CARDS IS (NTE - 1)/3 + 1 %*
* FOR THE I°TH PRIMARY SURFACE. *
% *x
% DATA ARE ENTERELC BY SUBROUTINE GEOM. *
* *
t***********************************t*********#*t*****#t***#***#*
*

15K esee KSURF = T A SPANWISE DISCONTINUITY IS DESIRED *

. IN THE SURFACE MODAL DEFLECTIONS AND *

. A SECOND SPANWISE REGION OF *

N INTERPOLATION IS CREATED. *

LR ) = F NOT DESIRED. *

*

*

*

*

x

*x

]

*

*

*

*x

*x

*

*

L R R B R R R AR N EE B RN R s

DATA ARE ENTEFED BY SJYBROULTINE GEOM.
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ITEM DATA DESCRIPTION

RARAERERERERREER KB ER R R KRR AR RN R AR R R E R R R R KRR RK AR SR & &

* *
* ) PRIMARY SUFRFACE DATA ASSOCIATED WITH *
* *
* MODAL INTERPOLATION *
* x
3 *
* 16K osee NLINES NUMBER OF LINES ON THIS SURFACE ALONG *
* . sHICH MODAL DATA ARE INPUT. *
* . MAXIMUM NUMBER IS TWENTY,. *
* ° IF NELAXS = 1 (SEE VARIABLE BELOW) *
* ° LET NLINES = 1.
* . *
* ® NELAXS = 1 TRANSLATICN AND PITCH ROTATION ARE *
* . FRESCRIBED AT EACH INPUT POINT. *
x . = 0 ONLY TRANSLATICON IS PRESCRIBEC. *
* . *
* ° NICH CONTROL wCRD QPTION FOR THE TYPE OF *
* . EXTRAFOLATICN DONE IN THE CHORDWISE *
* N DIRECTION, IN INTERPOLATING MODAL *
* ° DATA TO THE AERODYNAMICS GRIDe *
* ® NICH = 0 LINEAR *
* ° = 1 QUADRATIC. *
* ] = 2 CUuBIC. *
* o L
* ® NI SP CONTROL WCRD OPTION FOR THE TYPE OF *
* » EXTEAPOLATICN DONE IN THE SPANWISE *
* . DIRECTICN, IN INTERPOLATING MODAL *
* . DATA TO THE AERODCYNAMICS GRIDe *
* . NISP = 0 LINEAR. *
* o =1 QUADRATIC. *
* ee e = 2 CUBIC. *
x *
* FORMAT = (41S). NUMBER OF CARDS IS 1. *
% *
* DATA ARE ENTEREC EY SUBROUTINE INTP. *
* *
ARk kR ERE R kR kAR e R kR Tk kR kR kkkk ko kkkkkk Rk kokkk Rk kkkk ke kkkkk %
X ]
* MODALL DATA ARE PRESCRIBEDs STARTING &ITH THE MCST *
* FORWARDs MOST INBOARD LINE AND PROCEEDING OUTBOARD AND *
* AF T, *
x *
* REPEAT THE FOLLOWING TWC ITEMS FOR I=1jeee ¢NLINES *
* ¥*
* 17K ese NGP(1) NUMBER OF POINTS ON THE 1°*TH LINE OF *
* . PRIMARY SURFACE AT WHICH THE MODAL »
&® ° DATA ARE SPECIFIED. *
* ° MAXIMUM NUMBEFR IS T®ELVE, *
* L ] *
* . XTERMI(I) X COCRCINATE OF THE INBOARO TERMINUS *
* ° OF THE I°*TH LINE FOR THE PRIMARY *
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ITEM DATA DESCRIPTICN

* . SURFACE, 1IN,
* »
* B YTERMLI(I) Y COORDINATE OF THE INBDARD TERMINUS
® . OF THE I*TH LINE FOR THE PRIMARY
* . SURFACEs INoe
¥ .
* ° XTERM2(I) X COORDINATE CF THE OUTBOARD TERMINUS
* N OF THE I°TH LINE FOR THE PRIMARY
* ° SURF ACEs INe
* .
* . YTERM2(I) Y COORDINATE OF THE OUTBOARD TERMINUS
° OF THE 1°TH LINE FOR THE PRIMARY
* es e SURFACE., INe.
®
® SEE FIGURE €£.
x
x FORMAT = (11Ss 4E10.0). NUMBER OF CARDS IS 1 FOR THE
* I*TH LINE.
X
* DATA ARE ENTEREC BY SUBRDUTINE INTP,
*
ekkkkkkk Rk rkkkkkbkkkk kb k ke kk kR kkkhkkkkkhkbhkkkkk bRk kg kK kxg
ENTER (EIGHT VALUES PER CARD). AND
REPEAT THE FOLLOWING ITEM FOR J=lseeesNGP(I),
18K ese YGP(J) SPANWISE COORCINATES OF THE FCINTS
. ALONG THE I*TH LINE AT WHICH INPUT
en e MCDAL DATA ARE GIVENs IN,

FORMAT = (B8E10.0). NUMBER OF CARDS IS (NGP(I)-1)/8 + 1
FOR THE I°TH LINE

DATA ARE ENTEREC BY SUBROUTINE INTP,.

* % % % 6 % W % H % % #

kkkkk Rk khkkkkkkk kb kkkk kb k ek bk kR kR kk Rk kR kR kkEERkk
19K see¢ LCGIC ITEW k% NC DATA *x%xx

IF TRANSLATION AND PITCH ROTATION ARE PRESCRIBED AT EACH
POINT (NELAXS = 1) ENTER CATA FOR THE FOLLOWING ITEM,
OTHERWISE (NELAXS = 0) CMIT THE FOLLOWING ITEM,.

SEEF XX R P AR AR AR R E R kR Rk KRk Rk Rk kR Rk kAR R E Rk Rk kR kR kEk

20K eee DIST AN ARBITRARY CHORDWISE DISTANCE FOR A
PRIMARY SURFACE FROM THE GIVEN LINE
. TC A REFERENCE LINE ON WHICH MODAL
co e DISPLACEMENTS ARE CALCULATEDs INo

NOTE THAT MCDAL DISFLACEMENTS ARE CALCULATED BY H1 = HO
# A0 * DIST, WHERE HO AND A0 ARE THE DISPLACEMENT AND

RN B N SR AR 3 K BE NE B AR N OB B NP R BE Y ONE N Y ONE AR R BE NE L AR BE B B SR N A BE BE BE ONE NP RE NN R N BE B 3R N

L3R BN BE B BN B JE BN B BE K R BE K 2N
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L BE BE SR B BE BE NE BE BN

AR R R R KRB R AR B R R SRR R R R A AR KA SRR R KRRk R AR R kSRR kR &

LR 3R B BN AR A

EERR KRR AR R R R R AR KRR R R IR AR AR KRR KA R E R AR R EEEEREE

[ R BE BE N NE BE B B NE R SR NE SR B NE IR B IR I N

ITEM

21K

22K

DATA DESCRIPTION

ROTATICN OF A POINT ON A GIVEN LINE AND H1l IS THE
DISPLACEMENT OF THE CORRESPONDING POINT ON THE NEW LINE.
THE GIVEN DEFCRMATICNS HO AND A0 ALONG A LINE ARE, THUS,
CONVERTED TO DISPLACEMENTS HO AND H1 ALONG TWO PARALLEL
LINES AND THE MODAL INTERPOLATION IS BASED ON THESE.

FORMAT = (1E10.0)s NUMBER OF CARDS 1S 1 FOR EACH
PRIMARY SJRFACE.

DATA ARE ENTEREC BY SUBROUTINE FORKe

eee LOGIC ITEWN *%% NO DATA **x
IF A PRIMARY SURFACE HAS A ®CONTROL SURFACE® WITH

FCRWARD HINGE LINE (KSURF= T) ENTER DATA FOR THE
FOLLOWING ITEM, OTHERWISE (KSURF = F) OMIT THIS ITEM.

J = 19 ONE SURFACE ONLY.

eees X14J) X COORDINATE OF THE INBOARD TERMINWS
° OF THE J'TH CONTROL SURFACE LEADING
° EDGEs 1IN,
L ]
. YidJ) Y COORDINATE GF THE INBOARD TERMINUS
® OF THE J*TH CONTROL SVRFACE LEADING
. EDGE» INs
L ]
. X2¢(J) X COORDINATE OF THE OUTBOARD TERMINUS
. OF THE J°TH CONTROL SURFACE LEADING
° EDGE s IN.
L

va2(J) Y COORDINATE OF THE OUTBOARD TERMINUS
. OF THE J*TH CONTROL SURFACE LEADING
ee e EDGE s IN.

FORMAT = {(4E10.0). NUMBER DF CARDS IS NCS.

DATA ARE ENTERED BY SUBROUTINE INTP.

LRI B AN I IR IR AR ONE R N R RERRAE AR ONE N N AN S R IR N R BRI IR IR IR AR B R O AR L

ARKEEERRK KT R SRR R IR KSR RS KA R RR KRR KA EREXREX XA AR ERE KRR AT ERXEREE X

*

* % B % *

Y I I T E ISR R 2T S RS RSS2 2SR R S22 S22 2 2 R 2l L

2¢ *CONTROL SURFACE' DATA ASSOCIATED wlITH

MODAL INTERPOLATION
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ITEM DATA DESCRIPTYION

® 23K e20¢ LOGIC 1ITEM k% NO DATA x%xx%x *
* x
x IFf A PRIMARY SURFACE HAS A *CONTROL SUKRFACE® WITH *
* FORWARD HINGE LINE (KSURFT = T) ENTER DATA FOR THE *
* FOLLOWING FIVE ITEMS, CTHERWISE (KSURF = F) OMIT THESE *
b ITEMS., *x
* *®
kkkk kg kR bkk kb kFkohkkkkkkkhkkkkkkkkkkkkhkhkkghkkkkghkxhkkkkkkkkkh
* *x
® THE FOLLOWING FIVE ITEMS ARE ENTERED ONCE. *
* *
® 24K oses NLINES NUMBER OF LINES ON THIS CONTROL *
* ° SURFACE ALONG WHICH MODAL DATA ARE *®
* » INPUT, x
L . MAXIMUM NUMBER IS TWENTY. x
* . IF NELAXS = 1 (SEE VARIABLE BELOW) *
* » LET NLINES = 1. *
x ° X
* . NELAXS = 1 TRANSLATICN AND PITCH ROTATION ARE *
* » PRESCRIBED AT EACH INPUT POINT, *
* ° = 0 ONLY TRANSLATION IS PRESCRIBED, *
* ° *
* ° NICH CONTROL WCFD OPTION FDOR THE TYPE OF *®
x ° EXTRAPCLATION DONE IN THE CHORDWISE *
* . DIRECTION,Ss IN INTERPUOLATING MODAL x
* ° DATA TC THE AERODYNAMICS GRIDe. *
x . NICH = 0 LINEAR. *
* . = 1 QUADRATIC. *
* . = 2 CUBICe. *
* . x
* ° NISP CONTROL WCRD OPTION FOR THE TYPE OF *
* ° EXTRAPOLATICON DONE IN THE SPANWISE x
x ° DIRECTION, IN INTERPOLATING MODAL *
E » DATA TO THE AERODYNAMICS GRIDe. *
x ° NISP = 0 LINEAR. *
* = 1 QUADRATIC. *
& oo e = 2 CUBICe. *
* *
* FORMAT = (415). NUMBER OF CARDS IS 1, *
*x *
* DATA ARE ENTERED BY SUBRCUTINE INTP. *
* *
SRX R RN R TR R KRR R R R KRR AR R R AR R T EE Rk R R F XXk Rk k¥
* *
* MODAL DATA ARE PRESCRIBEOD, STARTING #ITH THE MCST *
* FORWARDs MOST INBCARD LINE AND PROCEEDING OQOUTBCARD AND *
* AFTo, *
* E
% REPEAT THE FOLLCWING TWC ITEMS FOR I=1yeee9NLINES *
* *
* 25K ees NGP(I) NUMBER COF POINTS ON THE I'TH LINE OF *
. CONTRCL SWRFACE AT wHICH THE MODAL *
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LI IR EENE AR SRR AR I A I N TR IR BN BN R OBE OBE AR N AR N AR

REERE KSR R KR AR R SRR R KRN R R R R R AR R RN kR R RNk Rk Rk kKRR E XK E

LR B N R R K R SR B B

REERXRFEERF X AR R EF R R F R TR AR R KRR AR R R R R R R R KRR X Rk

[ R B K BE BE BF

KRR R KGR R RT R EREkRRKER XK EEFEREE R AR KRR AR AR

*
*
*

ITEM

26K

27K

28K

DATA DESCRIPTION

DATA ARE SPECIFIED.
MAXIMUM NUMBER IS TwELVE,.

*

. XTERML (1) X COORDINATE OF THE INBOARD TERMINUS

. OF THE I°'TH LINE FOR THE CONTFROL

. SURFACE, IN.

*

. YTERM1CI) Y COORDINATE CF THE INBOARD TERMINUS

. OF THE I*TH LINE FOR THE CONTROL

. SURFACEs IN.

L]

. XTERM2(1) X COORDINATE OF THE OUTBOARD TERMINUS
. OF THE I*TH LINE FOR THE CONTROL

. SURFACEs INe

*

e  YTERM2(I) Y COORDINATE OF THE OuTBOARD TERMINUS
. OF THE I*TH LINE FOR THE CONTROL

ees SURFACE, IN,

SEE FIGURES & AND 7.

FORMAT = (115, 4E10.00s NUMBER OF CARDS IS 1 FOR THE

I*TH LINE.

DATA ARE ENTERED BY SUBROUTINE INTP.

ENTER (EIGHT VALUES PER CARD)s AND
REPEAT THE FCLLCWING ITEM FOR J=1lsseesNGP(I)e.

se e YGP(J) SPANWISE COORDINATES OFf THE POINTS
. ALONG THE I*TH LINE AT WHICH INPUT
ev o MODAL DATA ARE GIVENs 1IN

FORMAT = (BE10.0)s, NUMBER OF CARDS 1S (NGP{(I)-1)/B8 + 1

FCR THE I®*TH LINE

DATA ARE ENTERED BY SUBRCOUTINE INTP.

eess LUGIC ITEM =% NC DATA *x%*x%

IFf TRANSLATION AND PITCH RCGTATION ARE PRESCRIBED AT EACH
POINT (NELAXS = 1) ENTER DATA FOR THE FOLLOWING ITEM,

OTHERWISE (NELAXS = 0) OMIT THE FOLLCOwWING ITEM.

ses DIST AN ARBITRARY CHORDWISE DISTANCE FOR A

° CCNTROL SURFACE FROM THE GIVEN LINE

FASTOP = FOP - AFAM

273

R R B AR BE BE BE N BE NE B SR BE EE AR BE B CEE BE NR B ONE B BE ONE NE OB BE B BN BE BE NE R BE BE B BE B BE NE B BE BE X B K R NE BE A



L 2 SR BN R R BR B B BE BE B K BF N N

¥RRKEEEERE RS RS R R R AR PR KRR AR KRR R R b bk DR SEhE kR kR ke khk ke rkkkk

ITEM

DATA DESCRIFTICN

° TO A REFERENCE LINE ON wHICH MODAL
oo e DISPLACEMENTS ARE CALCULATEDs IN.

NOTE THAT MOOAL DISPLACEMENTS ARE CALCULATED BY H1 = HO
+ A0 * DISTs, WHERE HO AND A0 ARE THE DISPLACEMENT AND
ROTATION OF A POINT DN A GIVEN LINE AND H1 IS THE
DISPLACEMENT OF THE CORRESPONDING POINT ON THE NEW LINE.
THE GIVEN DEFORMATIONS HO AND A0 ALONG A LINE ARE, THuS,
CONVERTEC TO DISPLACEMENTS HO AND H1 ALOCNG TwWO PARALLEL
LINES AND THE MODAL INTERPOLATION IS BASED ON THESE.

FORMAT = (1E10.0)s NUMBER OF CARDS IS 1 FOR EACH
CONTROL SURFACE.

DATA ARE ENTERED EY SUBROUTINE FORK.
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ITEM DATA DESCRIPTION

REEEFERE R SR AR PR R AR R KR DR R R Rk bk ke kK Rk kR kR kR Rk k kT e kR R kK k

AFOM - AUTOMATED FLUTTER OPTIMIZATION MODULE

I. PREPARATICN OF CARD DATA

LR B BE NE BN 3% 3R

EERRERRR KRR AR AR R KRR AR R R AR hhkkkhkrhkk Rk kR kkkkkk ek khkkkkkk
le eoe LOGIC ITEM **% NC DATA *%x
IF KLUE(7) = 0, THE AUTCMATED FLUTTER OPTIMIZATION IS

TURNED OFF AND ALL DATA ITEMS IN THIS MODULE ARE
IGNORED »

L 3K BN B BN BN BE

EERREEEREKX XX PR AR E IR AR RNk kk kR Rk Rk Rk kkkkkkkkkhpkrkkkkkkgkk

2e¢ eee FOOO IDENTIFIES THE BEGINNING OF THE CARD
. INPUT DATA TO THE AUTOMATED FLUTTER
. OPTIMIZATION MODULE (AFOM)e. MUST 8E
so s ENTERED AS SHOWN.

USED WITHIN THE PRCGRAM TO GENERATE THE PERTINENT TITLE
AND REFERENCE PAGE NUMBER APPEARING IN THE TABLE OF
CONTENTS AT THE END OF EACH EXECUTIONe. REMAINING
COLUMNS (FIVE TO SEVENTY TWO) MAY BE USED FOR ANY
DESCRIPTIVE INFCRMATICN THE USER WISHES TO INCLUDE.,

—— e >

00006000001
1234567850

000

FORMAT = (1A4), NUMBER OF CARDS IS 1.

DATA ARE ENTERED BY SUBFOUTINE AFOM AND SUBROUTINE LDB
WHERE 1T 1S PASSED TO SUBROUTINE DTABLE TO GENERATE THE
PROPER HEADING FOR THE TABLE CF CONTENTS.

LR BE SR BN B BE P NF R R R B R N B B SR B I B R 3R BE B

ERRER KRR AR R R R E R RNk Rk kR b kR kR kR kR kR Rk KRR R SRR KRR EEK

ENTER (SIXTEEN %ORDS PER CARD)
FOR THE FOLLOWING ITEM FOR L=1s0s0916,

3¢ seoe TSKFO(L) SUBTITLE CONSISTING OF ONE CARDe

LR B B S SR BF N BE CNE NE N ONE NE A N B B NE R B EE AL BENE R NN NE CNE B AR SR S BE BN BE IR R BE IR B BE BE NE B B SR NE AR I K

LR R BE BE 2R R B J

WILL BE LISTED AFTER THE MAIN TITLE AT THE TOP OF EACH
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ITEM DATA DESCRIPTICGN

PAGE OF THE LISTED RESULTS AND WILL BE USED TGO DESCRIBE
THE FLUTTER RECESIGN BEING PERFORMED. THE SUBTITLE IS
INCREASED TO EIGHTEEN WORDS WITHIN THE PROGRAMS WHERE
THE LAST TWC WCRDS ARE USED TO IDENTIFY THE PRCGRAM FROM
#HICH RESULTS ARE LISTED.

FORMAT = (16A4). NUMBER CF CARDS IS 1.

DATA ARE ENTEREDO EY THE SUBROUTINE AFOM.

LA B BN AR BN BE BE B B
LI K B B Y B N N B N

R R R ERER R Rk kR kk kR ok ko kk kR Kk ok kR ok ok okk ok & ok kK k& ok kkok

* *
%* *
L ALL CLUE VALUES INCLUDING 7ZERDS MAY BE ENTERED IF THE *
* USER SO DESIRES. IF THE USER WISHES TO MINIMIZE THE *
* AMCUNT OF DATA, HE MAY ENTER ONLY NON-ZERDO CLUE VALUES %
* ACCORDING TO THE PROCEDURE DISCUSSED IN *CONTROL WORD *
* OPTION® SECTION. REGARDLESS OF WHICH APPROACH IS TAKEN *
x THE LAST NCN-2ERO VALUE (IF ANY) MUST BE PRECEDED BY A *
* NEGATIVE SIGN. *
* *x
* 40 eos KLUFQO( 1) = 0 DC NQOT LIST THE TRANSFORMATICN *
* ® MATRIX, QT, BETWEEN STRUCTURAL AND *
* ° MCDAL DI SPLACEMENTS. *
* » = 1 LIST THE TRANSFORMATION MATRIX, QT, *
* ° BET#EEN STRUCTURAL AND MODAL *
* . DISPLACEMENTS. *
x . *
* ° KLUFO( 2) = 0 DC NCT LIST THE FLUTTER VECTORS U *
* ° AND V (AS NEEDED IN THE *
* N FLUTTER=-VELOCITY DERIVATIVE *
* . EXPRESSION) IN STRUCTURAL *
x . COORDINATES., *
* » = 2 LIST U AND VvV FLUTTER VECTORS 1IN *
*x ° STRUCTURAL COORDINATES. *
* ° *
*® ° KLUFC( 3) = 0 DC NCT LIST THE INCREMENTAL MASS AND *
* » STIFFNESS MATRICES (STRuCTURAL *
x ® CCORDINATES) ASSOCIATED WITH EACH *
* . FLUTTER REDESIGN CYCLEe. X
* ° = 3 LIST THE INCREMENT AL MASS AND *
* . STIFFNESS MATRICES (5TRUCTURAL *
* ° CCORDINATES) ASSOCIATED WITH EACH *x
* ° FLUTTER FEDESIGN CYCLE., NOTE THAT *
* . THIS CLUE 1S IGNORED IF KLUE(34) = *
* . Q. *
* *
* KLUFO( 4) = 0 DC NCT LIST THE OLO AND INCREMENTAL *
* ° MASS AND STIFFNESS MATRICES (MODAL *
 d ° COORDINATES) ASSOCIATED WITH EACH *
% . FLUTTER REDESIGN CYCLE. *
* . = 4 LIST THE OLD AND INCREMENTAL MASS *
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ITEM DATA DESCRIPTICN

* . AND STIFFNESS MATRICES {(MODAL *
* . COORDINATES) ASSOCIATED WITH EACH *
* . FLUTTER REDESIGN CYCLE. NOTE THAT *
* . THIS CLVE IS IGNORED IF KLUE(34) = *
x cee Oe *
X *x
* FORMAT = (10I4)e NUMBER CF CARDS IS 1. *
* *=
* DATA ARE ENTERED BY THE SUBROUTINE AFOM THROUGH THE *
* SUBROUTINE CLUES. *
* *
***t**********#t**##*tt****t*********####*t***#**#*t**t**#*i**#*t
* *
* REDESIGN PARAMETERS (SEE FIGUFE 1) *
* *

*t*******#**********#*********#**********************************
Se ese LCGIC ITEM xe%x NO DATA *xx%x
IF FLUTYTER RECESIGN IS 70 BE PERFORMEDs (KLUE(7) = 7 AND

KLUE(34) = 34), ENTER THE FOLLOWING THREE ITEMS.
OTHERWISE, OMIT THESE ITEMS.

LR IR B B R R A

#*t***t*#**#**#*##*#*********#*i*#**t******#******t*#*t****#t*tt

EE BECNE RE OBE K A NE A

%

% 6s oeos VDES DESIRED FLUTTER SPEED FOR THE

* . CURRENT FOP RUN, (KNDTS EQUIVALENT *
* . AIRSPEED) » *
* . *
L . EFE1 PARAMETER WHICH, TOGETHER WITH VDES» x
* [y DEFINES THE WwIDTH OF THE FLUTTER *
x . BANDs B. B = VDES*EPS1. VALUES OF *
* ® FLUTTER SPEED, VF, WHICH ARE GREATER *
* . THAN OR EQUAL TO VDES BUT LESS THAN *
* . OR EQUAL TO (VDES + B) ARE SAID T0 *
x - BE IN THE FLUTTER BANDo. *
* . N *
% DwWMAX WEIGHT FARAMETER uwSED TO TEST FOR *
* . DESIGN CCNVERGENCEs 1F, IN A GIVEN *
* ° FOP STEP, TW0O SUCCESS IVE DES IGNS *
* . HAVE FLUVTTER SPEEDS WHICH FALL *
% . WITHIN THE FLUTTER BAND. THE DESIGN *
* ® 1S SAID TO BE CONVERGED IF THE Two E
* . DESIGN WEIGHTS ARE WITHIN DWMAX OoF ¥*
* ° EACH CTHER. THE LAST DESIGN IS *
* ° ACCEPTED AS THE FINAL DESIGN AND THE *
x eo FROGRAM EXITSe *
* *
| 3 FOFMAT = (3F10+3)s NUMBER CF CARDS IS 1. *
% *
* DATA ARE ENTERED BY SUBROUTINE AFOM. *
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ITEM DATA DESCRIPTION

FEREX R AR TR R AR AR R AR AR KR KRR R KR kR Rk Rk kR Rk kR Rk Rk Rk ok

7+ oeos NBAR PARAMETER GOVERNING FLUTTER SPEED
. STEP SIZE. THE FOP PROGRAM WILL
. ATTEMPT TO ATTAIN A FLUTTER SPEED IN
° THE CENTER OF THE FLUTTER BANDs (VF

= VDES 4+ 8/72)s IN NBAR
(APPROXIMATELY) EQuUAL FLUTTER SPEED
INCREMENTS. AFTER NBAR REDESIGNS,
EACH SUBSEQUENT REDESIGN WILL AIM
FOR THE CENTER OF THE FLUTTER BAND.

[ ]

. NFIX NAXIMUM NUMBER OF FLUTTER REDESIGNS.
° THE FOP PROGRAM WILL PERFORM NFIX

. FLUTTER REDESIGNS UNLESS THE DESIGN
. CONVERGES IN LESS THAN NFIX

oo e REDESIGNS,

FORMAT = (21I5)e« NUMBER CF CARDS 1S 1.

DATA ARE ENTERED €Y SUBROUTINE AFOM.

LR K SR SR B AR L B IR B NE NN R BE NE NE NFRP N W
LI IR B 3R BF S BN BN K 3K IR BN BE BR NP A AN IR

FhEEXEXKEFEB R RN R IR EEE R R AT R AR R AR KRR IRk R bRk Rk k R kR Rk kR e kRkK

x *x
* Be o000 D *MAX CUT®* PARAMETER FOR STRUCTURAL *
* . MEMBERS « WHEN A STRUCTURAL ELEMENT *
* ° IS BEING RESIZED DDaNaARD 8Y THE *
% . FLUTTER RESIZING ALGORITHM, ITS NEW *
* ° SIZE 15 NOT FERMITTED TO BE LESS E
* . THAN D TIMES THE OLD SIZE, (TNEW IS *
* . EQUAL TQ OR GREATER THAN O%*TOLD). *
* . NOTE ALSO THAT TNEW IS NOT *
* . PERMITTED TO FALL BELOW THE ELEMENTS *
* . MINIMUM MANUFACTURING SIZE OR *
* . MINIMUM STRESS SIZE AS PRESCRIBED 8Y *
* ° SOPe SUGGESTED VALVE, D = 0.0, *
* [ *
* ° DBAL *MAX CUT?®* PARAMETER FOR MASS BALANCE x
x » VARITABLES, WHEN A MASS BAL ANCE X
* . VARTABLE 1S BEING RESIZED DOWNWARD *
* . BY THE FLOVLTTER RESIZING ALGORITHM, *
* ° ITS NEW WEIGHT 1S NCOT PERMITTED TO *
* . BE LESS THAN DBAL TIMES THE OLD x*
* . WEIGHT, (WNEW IS EQUAL TO CR GREATER *
* . THAN CBAL*WOLD)e SUGGESTED VALUE, *
* . DBAL = 040, *
x ™ ¥*
* ° THE PARAMETERS VDESs EPS1s AND *
* . NBARs SPECIFIED PREVIOQUSLY, CONTROL E
* . THE REQUIFED FLUTTER SPEED CHANGE x
x . FOR EACH FEDESIGN CYCLE. THE PROGRAM *
x ° ATTEMPTS TO ACHIEVE EACH PRESCRIBED *
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LK BE BN B BE K R BE BL EE BE SR SE B B BN B K BE N B N B BE R BN B BE BE B

REEEKXR KX E KSR R RNk ek k ke k kR kR kkkkkkkkkkkkk khkkdhkkkk ek ke

ITEM

DATA

DEL

EPE2

FORMAT =

DESCRIPTION

FLUTTER SPEED CHANGE USING AN
ITERATIVE LINEAR PREDICTOR
TECHNIQUE» THE NEXT TwO PARAMETERS
~ DEL AND EPS2 - CONTROL THE
ACCEPTANCE CRITERIA FOR THE
PREDICTED VS. REQUIRED FLUTTER SPEED
CHANGE.

*ABSCLUTE TYFE®* PARAMETER JSEOD IN
THE FLUTTER RESIZING SUBROUTINE. A
TENTATIVE NEW DESIGN IS ACCEPTED 1IF
THE PREDICTED FLUTTER SPEED STEP
SIZEy DVLIN, IS WITHIN DEL OF THE
DESIRED STEP SIZEs DVDESe THAT IS»
IF ABS(DVLIN - DVDES) IS LESS THAN
DELe SUGGESTED VALUE, DEL = 1.0,

*RELATIVE TYPE®* PARAMETER USED IN
THE FLUTTER RESIZING SUBRUOUTINE. A
TENTATI VE NEw DESIGN IS ACCEPTED IF
THE RATIO OF THE PREDICTED STEP SIZE
TO THE DESIRED STEP SIZE,
OVLIN/DVDESs IS WITHIN EPS2 OF
UNITY, THAT 1ISe IF ABS(DVLIN/DVDES -
1.0) IS LESS THAN EPS2. SUGGESTED
VALUEs, EPS2 = 0,05,

(4F10.3)s NUMBER OF CARDS IS 1.

DATA ARE ENTERED BY SUBROUTINE AFOM.

FASTOFP - FOF - AFOM

279

LK K R B BE BE BE BE IR R R R B BE OB B BN X AR BE B R BE BF B BE BY IR NN AR



CUTPUT

MAIN PROGRAM (FDP)

THE MAIN PROGRAM CCNTROLS THE LISTING OF THE FQUR ITEMS
DI SCUSSELC BELOWe. WHEREAS THE FIRST ITEM APPEARS AT THE VERY
BEGINNING DF THE OuTPuT, THE CTHEKR THREE ITEMS APPEAR AT THE
VERPY END CF THE CUTPLT.

PROGRAM LISTING OF CAPD LDATA

THIS ITEM CONSISTS OF CARD IMAGES (COLUMNS 1 TO 80) CF ALL
THE INPUT DATA SUPPLIED TC THE CULRRENT RWN. TO FACILITATE
INSPECTICN OF THIS DATA, A SEQUENTIAL CARD NUMBER IS ASSOCIATED
wITH EACH CARD IMAGE.,

INPUT=-0UTPUT MATRIX LABELS AS GENERATED WITHIN THE FROGRAM

THIS ITEM, WHICH IS OPTICNAL OUTPUT, SUMMARIZES ALL THE
CALLS TO SUBROUTINES °*GEDLAB*, 'PUDLAB®*, ®*GEFLAB's AND °"PUFLAB8?
IN THE ORDER IN WHICH THEY OCCURRED WITHIN THE RUN. SUBROUTINES
*GEDLAB® AND °*PUDLAB®* RESPECTIVELY READ AND WRITE LABELS OF
FILES (PERMANENT OR SCRATCH) STCRED CN DSIO UNITS., SIMILARLY,
*GEFLAB®* AND °*PUFLAE®* RESPECTIVELY READ AND WRITE LABELS (IF
ANY) OF FILES (PERMANENT OF SCRATCH) STORED ON FSIO UNITS.
ALTHOUGH THIS SUMMARY SERVES MAINLY AS A DEBUGGING AID, IT IS
ALSDO A QUICK REFERENCE TO ASCERTAIN THE LOCATIONs, NAME, AND SI1Z2€
OF ANY MATRIX OF INTEREST.

THE FOLLCWING QUANTITIES ARE PRESENTED FOR EACH CALL .

(CALLING PROGRAM) - THIS IS THE SUBFCUTINE IN WHICH THE CALL
ORIGINATEC.

(CALLED FROGRAM) - THIS 1S THE NAME OF THE CALLED SVBROUTINE. 1T
IS EITHER °GEDLAB®, '"PUDLAB®', *GEFLAB'e OR *PUFLAB?.

(UNIT NAME) - THIS QUANTITY IS NOT CURRENTLY USED,

(FILE NAME) - THIS IS THE NAME COF THE MATRIX, PSEUDD-MATRIXs OR
CTHER DATA IN THE FILE.

(UNIT) - THIS IS THE LOGICAL UNIT ON WHICH THE DATA RESIDES.
(FILE) - THIS IS THE LOCATION OF THE DATA ON THE UNIT.
FASTGP - FOP
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(ROWS, COLS) = IF THE FILE CONTAINS A MATRIX OR PSEUDO-MATRIXs
THESE TWD QUANTITIES USUALLY DEFINE THE ACTUAL SIZE OF THE
ARRAYs HOWEVER, IF THE SIZE IS NCT KNCWN PRIODR TO THE FORMATION
OF THE ARRAY . OR IF THE DATA IS NOT IN THE FORM OF AN ARRAY.
THESE T#0 QuANTITIES ARE &SED wITHIN THE PROGRAM BUT ARE OF NO
INTEREST TO THE USEFR.

(PAGE) = THE OUTPUT HAD REACHED THIS PAGE OF THE LISTING WHEN
THE CALL WAS MADE.

INPUT-0UTPUT MATRIX LABELS IN NUMERICAL ORDEFR OF I/0 UNITS

THIS ITEM, wkRICH IS ALSC CPTIONAL OUTPuT, IS IDENTICAL TO
THE PREVIOUS ITEM EXCEPT THAT THE CALLS ARE ORDERED ACCORDING TO
I/0 UNIT RATHER THAN IN THE CRDER IN WHICH THEY WERE EXECUTED.
THIS SUMMARY SERVES AS A GQUICK REFERENCE TO DETERMINE THE DATA
STORED ON ANY PARTICULAR UNIT.

TABLE OF CONTENTS

A TABLE OF CCOCNTENTS IS SUPPLIED TO AID THE USER IN LOCATING
SOME MAJOFR OUTPUT ITEMS IN THE LISTING.
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AVAM = AUTOMATED VIERATION ANALYSIS MCDULE

AS SHOWN IN THE SUMMARY BELOW#, THE OUTPUT ITEMS IN AVAM
BELONG TO THREE GENERAL CATEGORIES. CATEGORY {A) CONTAINS THOSE

ITEMS THAT

CAN APPEAR IN THE FIRST FOP PASS OUNLY. ITEMS THAT

APPEAR IN EVERY FCOP PASS BELONG TO CATEGORY (B8). CATEGORY (C)
CONTAINS ITEMS THAT APPEAR IN ALL FOP PASSES EXCEPT THE FIRST.

SUMMARY GF

1(el.
2(A) .
3(A).
4{(B).
5(8).
6(C).
7(B).
ada).
9(C).
10(A).
11(A).
12(B).
13(A).
14¢(8B).
15(8).
16(B).
17(B).
18(B).
19(B).
20(B).
21(B).
22(B) .
23(B).

THESE

QUTPUT ITEMS FOR AVAM

STRESS RATICS

STRULCTURAL MEMBERS EXCLUDED FROM FLUTTER REDESIGN
NCN-OPTIMUM FACTORS

DESIGN ARRAY

MASS BALANCE

MEIGHT SUMMARY

TRANSFCRMATION MATRIX °*B°

INITIAL AND CURRENT WEIGHTS

INCREMENTAL MASS MATRICES (CUMULATIVE)
FIXED MASS ITEMS

WEIGHT PARAMETERS FOR AUTC~-MASS GENERATOR
MASS MATRIX FROM AUTC-MASS GENERATOR (STRUCT. COORD)
PLUG MASS DATA

MASE MATRIX FOR VIERATICN ANALYSIS
FLEXIBILITY OR STIFFNESS MATRIX

VIBRATICN FREQUENCIES

PLUG MOTION IN EACH MODE

ABSOLUTE MODE SHAPES

GENERALIZED MASS (FLEXIBLE MDDES)
GENERALIZED MASS (RIGID-BCDY MODES)
CRTHOGONALIZATION AND MOMENTUM CHECK
MODAL VECTORS FOR FLUTTER ANALYSIS
CALCOMP FLCTTING OF VIBRATION MODES

OUTPUT ITEMS ARE DISCUSSED IN THE FOLLOWING MATERIAL.
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ITEM 1(B). STRESE RATIOS

STRESS RATIOS (ACTUAL STRESS DIVIDED BY ALLOWABLE STRESS)
ARE LISTED FOR ALL °"ACTIVE® STRUCTURAL MEMBERS IN SOP. THAT IS,
A RATIO IS NOT SHCWN FCR ANY MEMBER WHICH CAN NEVER BE RESIZED
IN SOP BECAUSE ITS MINIMUM AND NMAXIMUM ALLOWABLE GAGES (AS
SPECIFIED BY THE USER) ARE IDENTICAL. NOTE THAT THESE STRESS
RATIOS APPLY TC THE CURRENT DESIGN BEING PASSED TD FCP FROM SOP.
NATURALLY, THIS ITEM WwILL NOT AFPPEAR IF THE PREVIOUS SOP RUN DID
NOT ANALYZE T+E STRUCTURE BUT MERELY COMPUTED THE STIFFNESS OR
FLEXIBILITY MATRIXe ALSO, THE ITEM WILL NOT APPEAR IN THE FIRST
FOP PASS UNLESS FOP 1S BEING CALLED UPON TO PERFOPM A FLUTTER
REDESIGN.

ITEM 2(A). STRUCTURAL MEMBERS EXCLUDED FROM FLUTTER REDESIGN

IF THE USER HAS PERMANENTLY EXCLUDED ANY ELEMENTS FROM THE
FLUTTER REDESIGN PRCCESSs THE PROGRAM WILL PROVIDE A LIST OF THE
EXCLUDED MEMBER NUMEERS. THE TOTAL NUMBER OF EXCLUDED ELEMENTS
alLL ALSO BE GIVEN.

ITEM 3(A)e NCAN-CFTIMUM FACTORS

IF THE USER HAS PROVIDED NCN-CPTIMUM FACTORS, THE PROGRAM
WILL PROVIDE A LIST CF MEMBER NUMBERS AND THE ASSOCIATED
NON-OPTIMLM FACTORS. THE TOTAL NUMBER OF SUCH MEMBERS wILL ALSO
BE GIVEN,

ITEM 4(B)+ DESIGN ARRAY

THE DESIGN ARRAY CCNTAINS PERTINENT DATA FOR EACH OF THE
STRUCTURAL MEMBERS wHICH MAY TAKE PART IN THE FLUVTTER RESIZING
PROCESSe FOR EACH SUCH MEMBER, THE FCLLOWING SEVEN QUANTITIES
ARE LISTEC,

{MEMB) MEMBER NUMEER
(NEWT) CURRENT GAGE
(OLDT) GAGE AS IT ENTERED PREVIQUS SOP PASS

(THIS QUANTITY IS SET TO ZERO IN THE FIRST FOP PASS)

(INITT) - GAGE AFTER THE FIRST SCF PASS. THIS IS CONSIDERED
TC BE THE STARTING GAGE FOR THE ENTIRE FLUTTER AND
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STRENGTH RESIZING PRCCESSe. IN THE FIRST FOP PASS, THIS
QUANTITY WILL BE IDENTICAL TO *NEWT?®,

(MINT) MINIMUM ALLOWABLE GAGE FOR FLUTTER REDESIGN IN
THIS FOP PASS. THIS QUANTITY IS THE LARGER OF Tw0
VALUES. IT IS EITHER THE MINIMUM MANUFACTURING GAGE,
OR THE GAGE WHICH WwILL CAUSE THE E£ELEMENT TO BE FULLY
STRESSED (PRODVCT OF STRESS RATIO AND CURRENT GAGE).

(MAXT) MAXIMUM ALLOWABLE GAGE FCR FLUTTER REDESIGN IN
THIS FOP PASS. IF A MAXIMUM ALLOWABLE WAS NOT
SPECIFIEDs THIS QUANTITY WILL BE LISTED AS ZERO.

(WPUT) = WEIGHT PER UNIT GAGE CF MEMBER

NOTEsese AS THIS ITEM IS ASSOCIATED WITH THE FLUTTER REDESIGN
PROCESSs IT WILL NCT APPEAR IN A FIRST PASS THROUGH FOP UNLESS
FLUTTER REDESIGN IS TC BE PERFORMED.

ITEM S(B). MASS BALANCE

IF MASS BALANCE IS PRESENT IN THE PROBLEMs THE PROGRAM WILL
LIST THE FOLLOWING QUANTITIES FOR EACH MASS BALANCE VARIABLE.

FIRST PASS THRCUGHK FCFPesess

(NUMBER) - USER SUPPLIED IDENTIFICATION NUMBER FOR THE VARIABLE

(WEIGHT) - STARTING WEIGHT OF THE VARIABLE

(DOF ) = THREE STRUCTURAL DEGREES OF FREEDOM ASSOCIATED WITH
THE VARIABLE

SVYBSEQUENT PASSES THROUGH FOPseese

THE OUTPUT IS SIVMILAR TO YHAT OF THE FIRSYT FOP PASS EXCEPT
THAT BOTH THE INITIAL (STARTING) WEIGHT AND THE CURRENT WEIGHT
ARE GIVEN FOR EACH VARIABLE. IF THE USER HAS SUPERSEDED MASS
BALANCE DATA IN THIS FOP PASS, THE CURRENT WEIGHTS REFLECT THE
NEw DATA RATHER THAN THE wEIGHTS A5 THEY EX1ISTED AT THE END OF
THE PREVICUS PASS THROUGH FOP,

ITEM 6(C)s WEIGHT SCMMARY

A WEIGHT SUMMARY IS PRESENTED AT THE BEGINNING OF ALL FOP
PASSES-EXCEPT THE FIRSTe THIS SUMMARY CONTAINS THE FOLLOWING
INFORMATION,

1. INITIAL REFERENCE WEIGHT - THIS IS THE TOTAL WEIGHT OF THE

STRUCTURE AS IT EXISTED AFTER THE INITIAL SOP PASS BUT BEFORE

ANY FLUTTEF RESIZING.

2¢ WEIGHT CHANGE IN LAST SOP PASS - THIS QUANTITY WILL BE ZERO
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IF SOP WAS NOY USED TC REDESIGN THE STRUCTURE.

3. CUMLLATIVE STROCCTULRAL MWEIGHT CHANGE - THIS IS THE TOTAL
WEIGHT OF ALL STRUCTURAL MATERIAL ADDED TO THE DESIGN AFTER THE
INITIAL SOP PASSe THIS WEIGHT MAY BE DVE TO BOTH STRENGTH AND
FLUTTER RESIZING.

4, CUMULATIVE MASS BALANCE #EIGHT CHANGE ~ THIS IS SIMPLY THE

SUM OF ALL MASS BALANCE WEIGHTS CURRENTLY IN THE DESIGN., IT IS
NOT THE DIFFERENCE BETwEEN THE CURRENT MASS BALANCE #EIGHT AND
THE INITIAL WEIGHT SPECIFIED BY THE USER IN THE FIRST FOP PASS.

Se CUMULATIVE TOTAL WEIGHT CHANGE - THIS IS THE SUM OF THE
CUMULATIVE STRUCTURAL AND MASS BALANCE WEIGHT CHANGES.

6o PERCENTAGE WEIGHT CHANGE {CUMULATIVE) = THIS IS THE
CwMULATIVE TOTAL wEIGHT CHANGE OIVIDED BY THE INITIAL REFERENCE
WEIGHT (PCT)

7. TOTAL NEW WEIGHT - THIS IS THE SUM OF THE INITIAL REFERENCE
WEIGHT AND THE CUNULATIVE TOTAL WEIGHT CHANGE.,

ITEM 7(B)es TRANSFORMATION MATRIX *B°*

THE 'B*' MATRIX MAY BE LISTED AS OPTIONAL OUTPUT WHEN THE
FLEXIBILITY APPROACH IS BEING USED. THE TRANSPOSE OF THIS MATRIX
TRANSFORMS DISPLACENMENTS FROM THE DYNAMICS MODEL 7O THE
STRUCTURES MODEL. IF A FREE-FREE VIBRATION ANALYSIS IS BEING
PERFORMEDs THESE DISPLACEMENTS AFE IN RELATIVE COORDINATES. FOR
A CANTILEVER ANALYSIS, THEY ARE IN AESOLUTE COORDINATES.

ITEM B{A). INITIAL AND CURRENT WEIGHTS
(NOTE - THIS ITEM WILL NCT APPEAR IF THE AUTOMATIC MASS
GENERATOR IS USED.)

IF FLUTTER REDESIGN IS TC BE PERFORMED IN A FIRST FOP PASS,
THE FOLLCWING TWO WEIGHTS ARE LISTED.

1e INITIAL WEIGHT - THIS (USER=-SUPPLIED) QUANTITY IS THE TOTAL
WEIGHT OF THE OESIGN AS IT ENTERS THE FIRST FOP PASS.,

2. PRESENT TOTAL WEIGHT - THIS IS THE SUM OF THE INITIAL WEIGHT

AND ANY MASS BALANCE WEIGHT THE USER SUPPLIED IN THE FIRST FOP
PASS e

ITEM 9(C)e INCREMENTAL MASS MATRICES (CUMULATIVE)
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(NOTE - TKIS ITEM WILL NCT APFEAR IF THE AUTOMATIC MASS
GENERATOR IS USEO.)

TwW3 INCREMENTAL MASS MATRICES MAY BE LISTED AS CPTIONAL
OWwTPUT IN ALL FQOP PASSES (EXCEPT THE FIRST), THESE MATRICES ARE
DISCUSSED BELOW.

1« INCREMENTAL MASS MATRIX (STRUCT. GRID) WITH RESPECT TO
INITIAL MASS MATRIX MDB.

THIS INCREMENTAL MASS MATRIX IS ASSOCIATED WITH ALL THE
CUMULATIVE STRENGTH-FLUTTER DESIGN CHANGES MADE TO THE STRUCTURE
STARTING #ITH THE FIRST FOP PASSs. THE MATRIX IS IN STRUCTURAL
COORDINATES AND IS THEREFORE DIAGONAL. ALL ZERDES, INCLUDING
THOSE ON THE DIAGONAL, ARE SUPPRESSEDe. NOTE THAT THE ORIGINAL
MASS BALANCE WwWEIGHTS IN THE FIRST FOP PASS ARE REPRESENTED IN
THE INITIAL MASS MATRIX MDB AND ARE THEREFORE NOT INCLUDED 1IN
THIS INCREMENTAL MATRIXe

2¢e INCREMENTAL MASS MATRIX {DYNAMIC GRID) wITH RESPECT TO
INITIAL MASS MATRIX MDB.

IF THE FLEXIBILITY APPROACH IS EEING USEDy THE INCREMENTAL
MASS MATRIX (SIRLCTe GRID) DISCUSSED ABOVE IS TRANSFORMED TO
DYNAMICS COCRDINATES. IF LISTED, THIS TRANSFORMED MATRIX IS
DENOTED AS MATRIX DMDB.

ITEM 10{A)e. FIXED MASS ITEMS
(FIXED ADDITIONS TO MASS MATRIX {(STRUCT. GRID))

IF THE AUTOMATIC MASS GENERATOR CPTION IS BEING USEDs AND
IF FIXED MASS ITEMS HAVE BEEN SUPPLIED BY THE USERs THESE ITEMS
WILL BE LISTED IN THE FIRST FOP PASS. NOTE THAT THESE ITEMS ARE
PRESCRIBED IN STRUCTURAL COORDINATES,

ITEM 11{(A), WEIGHT PARAMETERS FCR AUTO-MASS GENERATOR

IF THE AUTOMATIC MASS GENEFRATOR IS BEING USEDs THE
FOLLOWING #E IGHT DATA «ILL BE LISTED IF FLUTTER REDESIGN IS TO
BE DONE IN THIS RUN.

1« INITIAL REFERENCE WEIGHT

THIS IS THE WEIGHT OF THE DESIGN BEFORE FLUTTER REDESIGN
HAS COMMENCED. IT 1S CCOMPUTED «ITHIN FOP AND IS THE SUM OF THE
STRUCTURAL WEIGHT AND THE WEIGHT OF ANY FIXED MASS ITEMS
SUPPLIED BY THE LSER. IT DOES NOT INCLUDE THE INITIAL MASS
BALANCE WEIGHT.

2¢ CONTRIBUTION DUE TC STRUCTURE
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THIS 1S THE TOTAL STRUCTURAL WEIGHT (INCLUDING NON-0OPTIMUM
FACTORS) .

3. CONTRIBLTION COE 70 FIXED MASS ITEMS
THE USER MUST SUPPLY THE TOTAL . WEIGHT OF ANY FIXED MASS
ITEMS IF FLUTTER REDESIGN IS DESIRED.

4, PRESENT TOTAL WEIGHT
THIS IS THE SUM OF THE INITIAL REFERENCE WEIGHT AND THE
INITIAL MASS BALANCE WEIGHT.

ITEM 12(B)es MASS MATRIX FROM AUTC—MASS GENERATOR (STRUCT. COORD)
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IF THE AUTOMATIC MASS GENERATOR IS USEDe THE MASS MATRIX AS
COMPUTED IN STRUCTURAL COORDINATES CAN BE LISTED AS OPTIONAL
OUTPUT WHEN THE FLEXIBILITY APPRCACH IS USED. THE MATRIX 1S
DIAGONAL - EXCEPT FCFR ANY OFF-DIAGONAL TERMS PRESENT IN THE
FIXED MASS ITEMS. ALL ZERDES ARE SUPPRESSED.

ITEM 13(Ad)e PLUG NASSE DATA

IF A FREE-FREE VIBRATION ANALYSIS IS TO BE PERFORMED, THE
USER-SUPPLIED PLUG MASS MATRIX IS LISTED IN THE FIRST FOP PASS.

ITEM 14(B)e MASS MATRIX FOR VIBRATICON ANALYSIS

THE LOWER TRIANGLE CF THE ACTUAL MASS MATRIX TO BE USED IN
THE CURRENT VIBRATION ANALYSIS CAN BE LISTED AS OPTIONAL OUTPVT.
THIS MATRIX REFLECTS THE DESIGN AS IT CURRENTLY EXISTSe
INCLUDING FIXED MASS ITEMS, MASS BALANCE WEIGHTS, PLUG MASS, AND
ANY CUMULLATIVE WwEIGHT DVE TC EARLIER STRENGTH-FLUTTER RESIZINGS.,
IF A CANTILEVER ANALYSIS IS BEING PERFORMED, THIS MATRIX IS
DENOTED AS MD, IN A FREE-FREE ANALYSIS, THE NOTATION 1S MDFF.

ITEM 15(8B)s FLEXIBILITY COR STIFFNESS MATRIX

DEPENDING ON THE APPROACH BEING USED, THE LOWER TRIANGLE OF
THE DYNAMIC FLEXIBILITY MATRIX CR THE STRUCTURAL STIFFNESS
MATRIX CAN BE LISTED AS OPTIONAL DUTPUT.

ITEM 16(8)s VIBRATICN FREGUENCIES
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THE VIBRATICN FREQUENCIES ARE ALWAYS LISTED IN CRDER OF
INCREASING FREQUENCY.

ITEM 17(B)s FLUG NOTICN IN EACH MODE

WHEN A FREE-FREE ANALYSIS IS PERFORMED., THE PROGRAM
PROVIDES A SEPARATE LIST OF THE FLUG MOTIONS IN EACH FLEXIBLE
MODE., THESE MOTIONS ARE PART CF THE ABSOLVTE MODE SHAPES WHICH
ARE NORMALIZED SUCH THAT THE LARGEST (ABSOLUTE) VALUE IN EACH
MODE IS UNITY.

ITEM 18(B). ABSCLUTE MODE SHAPES

THE FPROGRAM ALWAYS PRQOVIDES A LIST OF MOOE SHAPES 1IN
ABSOLUVTE COORDINATES. EACH MODE 1S5 NORMALIZED SUCH THAT THE
LARGEST (ABSCLUTE) VALUE IN THE MODE IS UNITY.

ITEM 19(B)e. GENERALIZED MASS (FLEXIBLE MODES)

THE PROGRAM ALWAYS LISTS THE GENERALIZEDO MASS MATRIX
ASSOCIATED WITH ALL FLEXIBLE MODES., EACH MODE USED IN THE
COMPUTATICN OF THIS ITEM HAD BEEN NORMALIZED SO THAT THE LARGEST
(ABSOLUTE) VALUE IN EACH MODE WAS UNITY.

ITEM 20(B)e. GENERALIZED MASS (RIGID-BODY MODES)

WHEN A FREE-FREE VIBRATION ANALYSIS IS PERFORMED, THE
PROGRAM wILL LIST THE GENERALIZED MASS ASSOCIATED WITH THE
RIGID-BODY MCDES. FOR THIS COMPUTATION, EACH RIGID-BCDY MODE IS
NORMALIZED SUCH THAT THE ASSOCIATED PLUG DISPLACEMENT IS UNITY.
AS A RESULT, THE GENERALIZED MASS MATRIX WILL REFLECT THE ENTIRE
MASS AND INERTIA CF THE DESIGN.

ITEM 21(B)s CRTHOGONALIZATICON AND MOMENTUM CHECK

WHEN FREE~FREE MCDES ARE COMPUTEDs, THE PROGRAM WILL LIST
THE GENERALIZED MASS FOR FLEXIBLE AND RIGID-BODY MODES. FOR EASE
OF INSPECTIONs THIS MATRIX IS NCFMALIZED SUCH THAT ALL THE
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DIAGONAL TERMS ARE UNITY, CROSS-TERMS BETWEEN THE FLEXIBLE AND
RIGID-BODY MODES WILL CHECK THE CRTHCGONALITY OF THOSE MODES.
EQUIVALENTLY, THESE CROSS-TERMS SERVE AS A CHECK ON THE MOMENTUM
ASSOCIATED WITH THE CCMPUTED FLEXIBLE FREE-FREE MODES.

ITEM 22(B). MODAL VECTORS FOR FLUTTER ANALYSIS

THE PROGRAM ALMAYS LISTS THE RECUCED MODAL VECTORS TO BE
USED IN THE SUBSEQUENT FLUTTER ANALYSIS. THESE VECTORS ARE
COMPRISED OF SELECTED COMPONENTS OF THE ORIGINAL (ABSOLUTE) MODE
SHAPES PLUS ANY ADDITIONAL ZEROES THE USER HAS SPECIFIED. COLUMN
“INEW® INDICATES THE DEGREE OF FREEDCM NUMBERING SYSTEM FOR THE
NEw REDUCED VECTCRe COLUMN *I0LD®* SPECIFIES THE DEGREES OF
FREEDOM THAT THE SELECTED CCMFONENTS HAD IN THE ORIGINAL
VECTORS.

ITEM 23(B)s CALCCNP FLOTTING OF VIBRATION MODES

THE FOLLCWING CULANTITIES ARE LISTED WHENEVER CALCOMP PLDTS
OF THE VIERATION MODES ARE GENERATED.

1. GECMETRY CF PLCTTING GRID

THIS GRID CONSISTS OF ALL NCDES AT WHICH MODAL
DISPLACEMENTS MAY BE PLOTTEDs THE XsY AND Z COORDINATES OF EACH
NODE ARE GIVENs AND IN ADDITION, THE ALLOWABLE MOTION AT EACH
NODE (XsY OR Z) 1S SPECIFIED.

2. BEAM DEFINITIONS
FOR EACH BEAM, THE FROGRAM WILL PRESENT THE ASSIGNED NAME
AND THE CCNNECTING NCDES ASSCCIATED WITH THAT BEAM,

3. REFERENCE EEAM

THE NAME AND LENGTH OF THE REFERENCE BEAM SELECTED BY THE
USER IS LISTED ALONG WITH THE RATIO OF MAXIMUM DISPLACEMENT TO
REFERENCE BEAM LENGTr. THIS RATIC DEFINES THE SCALE OF PLOTTED
MODAL AMPLITUDES IN TERMS OF THE PLOTTED LENGTH OF THE REFERENCE
BEAM.

4, MODES TO EE PLOTTED
THE TOTAL NUMBER OF DESIRED PLOTS AND THE INDIVIDUAL MDDES
TO BE PLOTTED ARE SPECIFIED.

Se¢ MODAL DISPLACEMENTS
FOR EACH MODE TO BE PLOTTEDs THE PROGRAM LISTS THE MODAL

DISPLACEMENTS AT ALL NODES [N THE FLCTTING GRIDe THESE
DISPLACEMENTS ARE PRESENTED BEFCRE THEY ARE SCALED FOR PLOTTING.
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AFAM - AUTOMATED FLUTTER ANALYSIS MODULE

CATEGORIES CF OUTPUT FOR AFAM

(A) GENERAL CQUTPUT

(B) OUTPUT ASSCCIATED WITH DOUBLET LATTICE METHOD

(C) OUTPUT ASSOCIATED WITH MACH BDX METHOD

(D) OUTPUT ASSOCIATED WITH ASSUMED FRESSURE FUNCTION METHQD
(E) OJTPUT ASSOCIATED wITH K SOLUTICN PROCEDVRE

(F) OUTPUT ASSOCIATED WITH P-K SCLUTION PROCEDURE

ITEM 1(A). MODAL DATA

GENERALIZED MASS MATRIX, MCDAL FREQUENCIES, AND COMPLEX
GENERALIZED STIFFNESS MATRIX FOR MODES OF VIBRATION SPECIFIED AS
INPUT TO AFAM. THE IMAGINARY COMPONENT OF ANY ON=-DIAGONAL
GENERALIZED STIFFNESS TERM REPRESENTS A MODAL DAMPING
COEFFICIENTs WHICH MAY BE SPECIFIED BY THE USER.

ITEM 2(B)e GECMETRY CF AERODYNAMICS MODEL

DATA INCLUDES CCORDINATES OF THE VERTICES {(CORNERS) OF EACH
AERODYNAMIC PANEL (XCAP,YCAP,ZCAP), THE COORDINATES OF THE
VERTICES CF EACH AERCODYNANIC ELEMENT, THE X-COORDINATE OF THE
PANEL LEADING EDGE AT THE CENTER OF EACH AERODYNAMIC STRIP
(XIJ)y ANC THE PANEL CHORD LENGTH MEASURED AT THE CENTER OF EACH
AERODYNAMIC STRIP (CWIG).

ITEM 3(C). GECMETRY OF AERODYNAMICS MODEL

THE COORDINATES CF THE CENTER OF EACH SURFACE AERODYNAMIC
BOX AND THE BCX AREA ARE PRESENTED IN BOTH NORMALIZED AND TRUE
(INCHES) COORDINATES. THE XY COCRDINATES ARE NORMALIZED SO THAT
THE LENGTH AND WIDTH CF EACH CCMFLETE BOX ARE EQUAL TO UNITY.
THUS THE NORMALIZED AREA OF EACH BOX THAT LIES COMPLETELY (NOT
PARTIALLY) ON THE MAIN SURFACE WwILL BE UNITYs. THE ORIGIN OF THE
NORMALIZED COORDINATES IS THE CENTER OF THE MOST INBOARD,
FORWARD BCX. THE ORIGIN OF THE TRUE COORDINATES IS THE
INTERSECTION OF THE SURFACE ROOT CHORD AND THE SURFACE LEADING
EDGE »

GEOMETRIC DATA FOR THE DIAPHRAGM BOXES IS PRESENTED IN A
SIMILAR FCRMAT TO THE SURFACE BOX DATA. THE COMPLETE GEOMETRY OF
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THE AERODYNAMICS MODEL 1S THEN SUMMARIZED IN A PRINT-PLOT WHICH
INDICATES THE POSITIONS OF WING, DIAPHRAGM, AND SHARED
(PARTIALLY WINGs, FARTIALLY DIAPHRAGM) BOXES.

ITEM 4(D)s, GECMNETRY CF AERODYNAMICS MODEL

THE NON-DIMENSIONAL ARRAYS CF CCORDINATES Y/L(0)s X/7B(O),
8/B(0) ARE DEFINED AS FOLLOWS. Y/L{(0) 1S THE ARRAY OF SPANVISE
COORDINATES (NON-DIMENSIONALIZED BY SEMI-SPAN) OF STATIONS ALONG
wHICH COLLOCATION PCINTS ARE LOCATED. X/7B(0) IS AN ARRAY OF
MID-CHORD COORDINATES AT EACH OF THESE STATIONS MEASURED FROM
THE ROOT MID-CHORDC IN THE STREAMWISE DIRECTION AND
NON-DIMENSIONALI ZED BY THE ROQY SEMI-CHORDe 8/B(0) IS AN ARRAY
OF SEMI-CHORD LENGTHS AT THESE STATIONS, NON-DIMENSIONALIZED BY
THE ROOT SEMI-CHORD. THE PARAMETERS ETA/L(0), XIs/B(O), B/B(0O)
GIVE SIMILAR NON-DIMENSICNAL GECMETRIC DATA FOR THE INTEGRATION
POINTSe.

ITEM S(A)e INPUT DATA FCR MODAL INTERPOLATION

THE COORDINATES OF THE TERMINAL POINTS OF SPANWISE LINES ON
WHICH MODAL DEFLECTIONS ARE SPECIFIEDes THE COORDINATES OF POINTS
ON THE LINES WHERE MCDAL DATA 1S SPECIFIEDs. AND THE
CORRESPONDING MOLCAL OEFLECTION ARRAYSs WHICH ARE INP&T FROM
AVAM. THIS ITEM IS OPTICNAL OUTPUT.

ITEM 6(A)e INTERPOLATED MODAL DATA

THE INTERPOLATEC MGDAL DEFLECTIONS ARE PRESENTED IN THE
FORM OF THE COORDINATES OF THE INTERFOLATION POINT FOLLOWED BY
THE ASSOCIATED INTERPOLATED DISFLACEMENT (H) AND SLOPE (ALPHA).
THE UNITS OF (ALPHA) ARE RADIANS PER FOOT. THIS DATA, WHICH IS
REPEATED FOR EACK MCDE OF VIBRATION, IS OPTIONAL OUTPUT. THE
INTERPOLATED DATA IS THEN PRESENTED IN THE FORM OF °*PRINT-PLOTS®
FOR EASE OF INSPECTION. THESE PLCTS ARE NOT OPTIONAL OUTPUT.

THE INTERPOLATICN POINTS FOR THE DOUBLET-LATTICE PROCEDVURE
ARE THE ELEMENT THREE-QUARTER CHORD POINTS. FOR THE MACH BOX
PROCEDURE THEY ARE THE BOX CENTERS., FOR THE ASSUMED PRESSURE
FUNCTION PROCEDUREs THEY ARE THE COLLOCATIDN (DDO®NwASH) POINTS.

ITEM 7(D)es INTERFCLATED MODAL DATA

FOR THE ASSUMEC PRESSURE FUNCTICN APPROACHs AN ITEM 'MODE
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SHAPES FUOR GENERALIZED AIR FORCES® FCLLOWS ITEM 6(A). THIS DATA
GIVES THE COORDINATES OF LIFT PCINTS AND THE INTERPOLATED MODAL
DISPLACEMENTSE AT THCOSE POINTS.

ITEM 8(B). GENERALIZED FORCES PER UNIT DYNAMIC PRESSURE

COMPLUTED GENERALIZED AIR FCRCE MATRICES FOR THE BASE SET OF
REDUCED FREQUENCIES USED FOR INTERPOLATION (MAXIMUM OF 6). IN
ORDER TO CONFCRM wWITH THE ORIGINAL AFFDL VERSION OF THE DOUBLET
LATTICE PRDGRAM, THESE MATRICES ARE PRESENTED FOR UNIT DYNAMIC
PRESSURE »

ITEM 9(A). GENERALIZEC AIR FORCES

THE DISPLAY CF GENERALIZED AERODOYNAMIC FORCE MATRICES,
CORRESPONDING TO REOUCED FREQUENCIES SPECIFIED BY THE USER, IS
OPTION-DEFENDENT .. THE TWO BASIC TYPES OF GENERALIZED FORCE
PRINTOUT ARE DESCRIBED BELOW.

1. FOR K OR P-K SCLUTICN, USING GENERALIZED AIF FORCE
INTERPOLATION, THE CCMPUTED AND INTEFRPOLATED GENERALIZED FORCE
MATRICES MAY BE DISPLAYED FOR EACH CF THE REDUCED FREQUENCIES
SELECTED AS A BASE SET (MAXIMUM CF 6)s, THESE MATRICES ARE
DISPLAYED IN THE CRDER IN WHICH THE INTERPOLATION TEST PROCEEDS.
2, FOR K SOLUTION, USING GENERALIZED AERODYNAMIC FQORCE
INTERPOLATICNs. THE INTERPOLATED FORCE MATRICES MAY ALSO BE
DISPLAYED FOR EVERY REDUCED FREGUENCY FOR WHICH A FLUTTER
SOLMTION IS REQUIREC (MAXIMUM OF 30).

THE GENERALIZED FCRCESs AS PRESENTEDs MUST BE MULTIPLIED BY
~wk%x2 (W IS ANGULAR FREQUENCY)e THIS DATA MAY BE DISPLAYED FOR
THE DOUBLET LATTICE METHOD, IN ADDITION TO ITEM 8(B) ABOVE.

ITEM 10{(E)e FLLTTER SCLUTIONS

SOLUTIONS TO THE FLUTTER EQUATICN USING THE K METHOD
TABULATED IN CRDER CF ASCENDING FREQUENCY, FOR EACH VALUE OF
REDUCED VELOCITY (DENOTED AS *VvBC® IN THE PRINTOVT). SINCE ROOTS
ARE NOT IOENTIFIED CR TRACED WHEN USING THE K SOLUTICN
PROCEDURE, THE USER NUST REFER TO THE RESULTS FOR EACH REDUCED
VELOCITY IN CRDER TC TRACE A PARTICULAR RDOT. PRINT PLOTS OF THE
FLUTTER SCLUTICNS, WHICH FOLLOW THE TABULATED RESULTS. ARE
HELPFUL IN PERFORMING THIS TASK.

ITEM 11(F)e FLUTTER SCLUTIONS

FASTOP - FOP - AFAM

292



aHEN USING THE P=-K SOLUTION PROCEDUREs, DAMPING AND
FREQUENCY OF THE ROCTS OF THE FLUTTER EQUATION ARE TABULATED
VERSUS VELOCITYe A RCCT CRDERING AND ROOT TRACING PRCCEDURE
SHOWS THE RESLLTS FCR EACH ROCT (MODE) IN A SEPARATE TABLE. THE
USER SHOULD BE CAGTICNED, HOWEVER, THAT THE ROOT ORDERING IS NOT
ALWAYS RELIAELE EVEN THOUGH THE VALUES OF THE ROCTS ARE CORRECT.
EXAMINATION CF EACH TABLE WILL INDICATE WHERE AN ERRCNEOUS ROOT
IDENTIFICATICN QCCURRED.

IF THE USER DOES NCT REQUEST ANY ADDITIONAL CLUE~-DEPENDENT
OUTPUT PERTAINING TC FLUTTER REDESIGN (ITEM 12(F) BELOw), THEN
THE AFAM CUTPUY TERMINATES WITH A PRINTOUT SPECIFYING THE
VELOCITY», DANMPING (VERY CLOSE TO ZERC) AND FREQUENCY OF THE
LOWEST FLALTTER SPEED INSTABILITY PLUS PRINT-PLOTS OF ALL FLUTTER
SOLUTIONS. THE PRINT-PLCTS ARE FCR FREQUENCY AND DAMPING VERSUS
AIRSPEED, AND FREQUENCY VERSUS DAMPING.

ITEM 12(F). EIGENVECTGRS AND AERCDYNAMIC FORCE GRADIENTS NEEDED

FOP FLUTTER REDESIGN.

THIS IS CPTIONAL CUTPUT. RECUIFRED WHEN FLUTTER REDESIGN IS
TO BE ACCOMPLISHED.

THE FIRST OUTPUT IS THE INTERPOLAYED GENERALIZED
AEROOYNAMIC FORCE MATRIX AT THE PRECISE FLUTTER CONDITION. THE
*COL VECTOR® AND °RC#4 VECTOR' ARE THE COMPLEX FLUTTER VECTOR AND
ITS ASSOCIATED ROW VECTCR IN MCDAL COORDINATES. THIS DATA
APPEARS TWICE. aKERE THE SECOND PRINTCUT REFLECTS A
NORMAL IZATION OF THE ROW VECTOR SUCH THAT VTRANX®{M+QBAR) *U=160¢
WITH THIS NORMALIZATICN, IT CAN BE SHOWN THAT VTRAN&K&U=WF*¥2
WHERE WF IS THE ANGULAR FLUTTER FREQUENCY. TO CHECK THE ACCURACY
OF THE COMPUTED VECTCRSs THE PROGRAM LISTS WF**%2 AS °*ROOT FOR
RUDISILL OPTIMIZATION®es AND ALSC THE RESVLTS OF THE QOPERATION
VTRAN®*K%xU. THE LATTER RESULT SHOULD HAVE A REAL VALUE EQUAL T0
WF*%2 AND AN IMAGINARY VALUE VERY CLOSE TO ZERO. THE °GRADIENT
OF GENERALIZED AERODYNAMIC FORCES® IS THE DERIVATIVE OF THE
GENERALI ZED FORCE MATRIX WITH RESPECT TO REDUCED FREQUENCY AT
THE FLUTTER CONDITIONS
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AFCM - AUTOMATED FLUTTER OPTIMIZATION MOCULE

IF FOP 1S SINMPLY BEING USED TO COMPUTE FLUTTER VELOCITY
DERIVATIVES WITHOUT PERFORMING FLUTTER REDESIGNs AFOM IS ENTERED
ONLY ONCEes IN THIS CASEs ITEMS 244 AND 5 OF THE FOLLOWING
MATERIAL ARE THE ONLY ITEMS THAT MAY APPEAR IN THE OuTPUT,

WHEN FLUTTER REDESIGN IS TC BE PERFORMED. AFOM WILL BE
ENTERED MORE THAN ONCE., ITEMS 1 AND 2 MAY THEN APPEAR IN THE
FIRST ENTRY ONLYs BUT THE REMAINING EIGHT ITEMS MAY APPEAR IN ALL
ENTRIES.

SUMMARY OF OUTPUT ITEMS FOR AFOM

le FLUTTER CPTINIZATION FARAMETERS

2s TRANSFORMATION MATRICES QT AND QAT

3. CCNVERGENCE OF THE REDESIGN PROCEDURE (COUPLED MODES)

4. FLUTTER VECTCRS IN STRUCTURAL COORDINATES

5S¢ FLUTTER VELCCITY DERIVATIVES

6., DESIGN ITERATIONS TC ACHIEVE DESIRED FLUTTER SPEED STEP
S1ZE

7+ WEIGHT SUMMARY

8¢ REDESIGN DETAILS

9« INCREMENTAL MASS AND STIFFNESS MATRICES IN STRUCTURAL
CCORDINATES

10 MODAL MASS AND MODAL STIFFNESS MATRICES

THESE OUTPUT ITEMS ARE DISCUSSED IN THE FOLLOWING MATERIAL.
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ITEM 1. FLUTTER CPTIMIZATION PARAMETERS

IN A FLUTTER REDESIGN RUN, THCSE FLUTTER OPTIMIZATION
PARAMETERS WHICH DEPEND ON INPUT DATA ARE LISTED THE FIRST TIME
AFOM IS ENTERED. THESE PARAMETERS INCLUDE THE REQUIRED FLUTTER
SPEEDs LINITS OF THE FLUTTER BANDs CCNVERGENCE CRITERION, ETC.

ITEM 2. TRANSFORMATICN MATRICES QT AND QAT

TRANSFORNATICN MATRICES QT AND (POSSIBLY) QAT CAN BE LISTED
AS OPTIONAL CGUTPUT THE FIRST TIME AFCM IS ENTERED. THE ROWS OF
THESE MATRICES CONTAIN THE VIBRATION MODE SHAPES AS EXPRESSED IN
THE STRUCTURES MODELe. IF A FREE-FREE VIBRATION ANALYSIS WAS
PERFORMED IN AVAM, THE MODES IN QT ARE IN RELATIVE COORDINATES
WHILE THOSE IN QAT ARE IN ABSOLUTE COORDINATESe. IN THE CASE OF A
CANTILEVER VIBRATION ANALYSIS, QT CONTAINS ABSOLUTE MODE SHAPES,
AND QAT DOES NCT EXIST,.

ITEM 3. CCNVERGENCE CF THE REDESIGN PROCEDURE (COUPLED MODES)

IN A FLUTTER RECESIGN RUNs, AFOM ALWAYS LISTS THE CURRENT
FLUTTER SPEED AND INDICATES WHETHER OR NOT THAT SPEED FALLS
WITHIN THE FLUTTEFR BAND. IF IT IS #ITHIN THE BAND, THE NUMBER OF
CONSECUTIVE LANDINGS IN THE BAND (DURING THIS FOP RUN ONLY) IS
INDICATED BY MEANS GF VARIABLE °*IBAND®, THEN, IF *IBAND* IS
LARGER THAN ONE, THE WEIGHT CHANGE IN THE LAST FLUTTER REDESIGN
IS GIVEN, AND A MESSAGE IS PROVIDED IF THE CONVERGENCE CRITERION
IS SATISFIED.

ITEM 4, FLUTTER VECTCRS IN STRUCTURAL CODORDINATES

THE FLUTTER VECTCR °*U® AND THE ASSOCIATED VECTOR °V® NEEDED
IN THE FLLTTER VELCCITY DERIVATIVE CCMPUTATIONS CAN BE LISTEO IN
STRUCTURAL COCRDINATES AS OPTIONAL CUTPUT. THESE VECTORS ARE
COMPLEX, IF FREE-FREE VIBRATICON MODES WERE USED IN THE FLVTTER
ANALYSIS, THE °*U* AND °'V® VECTORS ARE LISTED IN BOTH RELATIVE
COCRDINATES (FOR STRAIN ENERGY DENSITY COMPUTATIONS) AND ABSOLUTE
COORDINATES (FOR KINETIC ENERGY DENSITY COMPUTATIONS).

ITEM Se. FLUTTER VELCCITY DERIVATIVES
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FLUTTER VELCCITY DERIVATIVES, STRAIN ENERGY DENSITIES, AND
KINETIC ENERGY DENSITIES ARE LISTED FOR STRUCTURAL MEMBERS AND
MASS BALANCES (IF AANY) EACH TIME AFCM IS ENTERED. IN THE FIRST
ENTRY, THESE QUANTITIES ARE BASED ON THE RESULTS OF A NORMAL MODE
FLUTTER ANALYSIS. FOR SUBSEQUENT ENTRIES, COUPLED MODE RESULTS
ARE ALWAYS USELC. WHEN FLUTTER REDESIGN IS BEING PERFORMED IN FOP,
THE DERIVATIVES AND ENERGY DENSITIES ARE NOT PRESENTED FOR THOSE
STRUCTURAL MEMBERS WHICH THE USER HAD PERMANENTLY EXCLUDED FROM
THE FLVTTER REODESIGN PROCESS. THESE QUANTITIES AREs HONEVER,
PRESENTED FOR ALL STRUCTURAL MEMBERS AND MASS BALANCES WHEN FOP
IS CALLED UPCN TO COMPUTE FLUTTER VELOCITY DERIVATIVES WITHOUT
RESIZING FOR FLUTTER.

IF FLUTTER RESIZING HAS PREVIOUSLY OCCURRED IN THE CURRENT
FOP PASS, THE PRCGRAM WwILL ALSO PROVIDE A SEPARATE LIST OF
DEF IVATIVES FOR THE VARIABLES WHICH HAD BEEN CLASSIFIED AS
FLUTTER-CRITICAL IN THE LAST RESIZING, BOTH OLD DERIVATIVES
(BEFORE THE REDESIGN) AND NEW DERIVATIVES (AFTER THE REDESIGN)
ARE PRESENTED. MEAN VALUES AND STANDARD DEVIATIONS ARE ALSO GIVEN
FOR THESE TwC GROUPS CF DERIVATIVES. FINALLY, IF NC FURTHER
FLUTTER RESIZING IS TC BE ACCOMPLISHED IN THE RUN» THE PROGRAM
WILL LIST THE STRWCTMWRAL MEMBERS #HICH WwERE FLUTTER-CRITICAL IN
THE LAST RESIZING.

ITEM 6« DESIGN ITERATICNS TO ACHIEVE DESIRED FLVWTTER SPEED STEP

SI1ZE

WHEN A FLUTTER REDESIGN IS TC BE ACCOMPLISHED, THE PROGRAM
FIRST LISTS THE DESIRED FLUTTER SPEED STEP SIZE AND THEN
INDICATES LOWER AND UPPER LIMITS FOR AN ACCEPTABLE (LINEARLY
PREDICTED) STEP SIZE. THE PROGRAM #ILL THEN NORMALLY HAVE TO
PERFORM A SERIES GF TRIAL REDESIGNS BEFORE AN ACCEPTABLE STEP
SIZE 1S ACHIEVEDe. FOR EACH TRIAL REDESIGN, THE FOLLOWING FOUR
QUANTITIES ARE LISTED.

le TRIAL NUMBEF

2. TARGET DERIVATIVE USED IN THE TRIAL

3. LINEARLY FPREDICTED STEP SIZE FOR THE TRIAL
4. wEIGHT CHANGE ASSCCIATED WITH THE TRIAL

THIS ITERATIVE PROCESS CCNTINUES UNTIL AN ACCEPTABLE STEP
SIZE IS ACHIEVED CR UNTIL IT IS CONCLUDED THAT AN ACCEPTABLE STEP
CANNOT BE ACHIEVED. IN EITHER CASEs AN APPRGPRIATE MESSAGE

APPEARS AND THE REDESIGN ASSOCIATED WITH THE LAST TRIAL IS
ACCEPTED.,

ITEM 7+ WEIGHT SUMMARY

WHEN A FLUTTER REDESIGN HAS BEEN ACCEPTED. THE PROGRAM
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PROVIDES A SUMMARY CF WEIGHTS. HERE, THE WEIGHT CHANGE ASSOCIATED
wITH THE LAST REDESIGN IS BROKEN DOWN INTO A CONTFIBUTION FROM
STRUCTURAL MEMBERS AND A CONTRIBUTICN FROM MASS BALANCE
VARIABLES. A SIMILAR BREAKDO&N IS THEN GIVEN FOR THE CoMULATIVE
REDESIGN FROM THE START OF THE ENTIRE STRENGTH-FLUTTER RESIZING
PROCESS (EXCLUDING THE INITIAL SCP PASS) TO THE CURRENT DESIGN,

ITEM 8¢ REDESIGN DETAILS

THE DETAILS OF THE CURRENT REDESIGN ARE ALWAYS LISTED AND
ARE SEPARATED INTO TaO DISTINCT CATEGORIESs NAMELY
FLUTTER-CRITICAL ELENENTS AND NCN-CRITICAL ELEMENTS., A
FLUTTER=-CRITICAL ELEMENT IS ONE THAT WAS RESIZED BY THE FLUTTER
RESIZING ALGORITHM WITHOUT ENCOUNTERING A MINIMUM MANUFACTURING
CONSTRAINT OR A STRESS CCNSTRAINT. AN ELEMENT THAT WAS LIMITED BY
EITHER OF THESE CONSTRAINTS IS NON-CRITICAL. NOTE THAT THIS
DEFINITICN IMPLIES THAT MASS BALANCE VARIABLES ARE ALWAYS
FLUTTER-CRITICAL.

THE FOLLCWING EIGHT QUANTITIES ARE LISTED FOR EACH
STRUCTURAL MEMBER IN BCTH CATEGOFRIES.

1. MEMBER ~ IDENTIFICATICN NUMBER OF THE ELEMENT

2. DERIVATIVE - FLUTTER VELOCITY DERIVATIVE BEFORE CURRENT
RESIZING

3., OLD GAGE - GAGE BEFORE CURRENT RESIZING
4. NEWm GACGE — GAGE AFTER CURRENT RESIZING
Se DELTA w - WEIGHT CHANGE DUE TQ CURRENT RESIZING

6« DELTA V - LINEARLY PREDICTED CHANGE IN FLUTTER SPEED DVWE TO
CURRENT RESIZING OF THIS MEMBER. THIS IS5 SIMPLY THE
PRODUCT CF THE DERIVATIVE AND THE WEIGHT CHANGE.

7. DELTA (CUM) - CUMULATIVE WEIGKFT CHANGE OF THIS MEMBER DUE
TC ALL STRENGTH-FLUTTER RESIZING BEYONDO THE
INITIAL SOP PASS. THAT IS. IT IS THE
DIFFERENCE BEWEEN THE CURRENT WEIGHKT OF THE
MEMBER AND THE «EIGHT AS IT ENTERED THE FIRST
FOP PASS.

8. CONSTRAINT - TYPE CF CONSTRAINT ENCOUNTERED (IF ANY) WHEN
MEMBER WAS RESIZEDe A FLUTTER-CRITICAL ELEMENT
MAY BE CCONSTRAINED BY A MAXIMUM=-CUT PARAMETER OR
BY A MAXIMUM ALLCWABLE GAGE. A NON-CRITICAL
ELEMENT MUST HAVE ENCOUNTERED A MINIMUM
MANUFACTURING GAGE CCNSTRAINT OR A STRESS
CCNSTRAINT.

THE REDESIGN DETAILS OF A MASS BALANCE VARIABLE ARE SIMILAR
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TO THOSE CF A STRUCTURAL MEMBER (AS DISCUSSED ABOVE) EXCEPT THAT
THE °*0OLD GAGE® AND °NEW GAGE® ARE REPLACED BY °0OLD W® AND °*NEW
W', THAT 1Se WEIGHTS ARE USED RATHER THAN GAGESs ALSCy NOTE THAT
A MASS BALANCE VARIABLE CAN ONLY BE CONSTRAINED BY A MAXIMUM-CUT
PARAMETER »

AT THE END OF EACH CATEGORY (FLUTTER-CRITICAL OR
NON-CRITICAL) THE PRCOGRAM SUMMARIZES THE CATEGORY BY LISTING THE
FOLLOWING INFORMATICN.

A) NUMBER OF ELEMENTS IN THE CATEGORY

B) NUMBER OF ELEMENTS CONSTRAINED BY EACH OF THE POSSIBLE
CONSTRAINTS ASSOCIATED WITH THE CATEGORY

C) TOTAL WEIGHT CHANGE DUE TO CULRRENT RESIZING OF ALL ELEMENTS
IN THE CATEGORY

D) LINEARLY PREDICTED CHANGE IN FLUTTER VELOCITY DUE TO CURRENT
RESIZING OF ALL ELEMENTS IN THE CATEGORY

ITEM 9., INCREMENTAL MASS AND STIFFNESS MATRICES IN STRUCTURAL
CCORDINATES
AS OFTICNAL GCUTPUT, THE FRCGRAM CAN LIST BOTH TRE
INCREMENTAL MASS AND INCREMENTAL STIFFNESS MATRICES IN STRUCTURAL

COORDINATES. NOTE THAT THESE INCREMENTAL MATRICES ARE ASSOCIATED
wITH THE CURRENT REDESIGN ONLYes THAT 1S, THEY ARE NOT CUMULATIVE.

ITEM 10 MODAL MASS AND MODAL STIFFNESS MATRICES
THE FROGRAM CAN LIST THE FOLLOWING FOUR MODAL MATRICES AS
OPTIONAL OUTPUT.
A« MODAL MASS BEFORE LATEST REDESIGN
B. INCREMENTAL MODAL MASS ASSCCIATED WITH LATEST REDESIGN
Ces MODAL STIFFNESS BEFORE LATEST REDESIGN
De INCREMENTAL MODAL STIFFNESS ASSOCIATED WITH LATEST REDESIGN
THE FOLLCAING Ta0 MODAL MATFICES ARE ALWAYS LISTED.

E. UPDATEL MODAL MASS (SUM OF MATRICES A AND B ABOVE)
F. UPDATED MODAL STIFFNESS (SUM OF MATRICES C AND D ABOVE)
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PART D

PROGRAM EXECUTION

SPECIFIC INPUT DATA REQUIREMENTS FOR FIRST AND SUBSEQUENT

PASSES THROUGH SOP

THE OVERVIEW DOF FASTOP AND SOP GIVEN IN PART A FOCUSES ON
THE USE OF FASTOP FOR INTERACTIVE STRENGTH FLUTTER REDESIGN. 1T
1S NOTED THEREIN, THAT AN INITIAL PASS THROVGH SOP REQUIRES
EXECUTION OF THE LOADS AND TRANSFORMATION MGODULES IN ADDITION TO
THE STRENGTH MODULE. SINCE IN THE INITIAL PASS, A LARGE AMDUNT
OF DATA, INCLUDING DESIGN LOAD CONDITIONSs ARE SAVED ON STORAGE
UNITSs IT FOLLOWS THAT SOP INPUT DATA FOR SECOND AND SUBSEQUENT
PASSES ARE SIGNIFICANTLY REDUCED. A DETAILED DESCRIPTION OF CARD
INPUT DATA FOR SOP IS GIVEN IN FART B., THE PURPOSE OF THIS PART
(PART D) OF THE USER'S MANUAL IS TG PROVIDE AN OVERVIEW OF INPUT
DATA REQUIRED FOR A FIRST AND SECOND (OR SUBSEQUENT) PASS
THROUGH SOP. WITH PARTICULAR EMFHASIS ON THOSE CHANGES TO INPUT
DATA THAT MUST BE ACCCMPLISHED EET#EEN THE T#0Q. THUS IN THE
DISCUSSION OF CHANGES TC CLUE WOFDSs IT WILL BE RECOGNIZED THAT
MANY CLUE WOFRDSe. WHICH HAVE NC EFFECT ON THE ACTUAL FUNCTIONS
PERFORMED BY S0P, HAVE BEEN CMITTED.

I« SCP (MAIN PROGRAN) CFTIONS AND DATA

CARD INPUT DATA FCR SCOP ARE DESCRIBED IN CDRRESPDNﬁING
INPUT SECTION IN PART B. THE CLUES NEEDED FOR AN OPTIMIZATION .
RUNe USING THE FLEXIBILITY AFFRCACH IN EITHEF A FIRST OR
SUBSEQUENT EXECUTION, ARE SUMMAFRIZED IN TABLE 1. IN THIS EXAMPLE
STRENGTH REDESIGN IS BEING ACCOMFLISHED IN SUBSEQUENT CYCLES.

IF ONLY A REVISED FLEXIBILITY MATRIX WAS REQUIRED IN A
SUBSEQUENT CYCLE, THEN KLUE(6) WCuLD BE ZERO FOR THAY CYCLE.
ALSOs THIS EXAMPLE ANTICIPATES THAT A FREE-FREE VIBRATION

ANALYSIS IS TO BE PERFORMED IN FCP.

11« ALAM OPTICNS AND DATA

CARD INPUT DATA FOR ALAM ARE DESCRIBED IN CORRESPONDING
INPUT SECTICN IN PART Be CLUES ARE DESCRIBED IN ITEM 3.

IN EXECUTING THIS MODULE CARE SHOULD BE TAKEN IN SELECTING
THE LOAD CONDITIONS WHICH BECOME INFUT TO ASAaM, THE NUMBER OF
FLIGHT CONDITICNS {(NFC - EITHER ITEM 22 OR 37 IN ALAM) PLUS THE
LOAD CONDITICN FRCM CARDS (SEE LABEL CARD DESCRIPTION - ITEM 25,
IN ASAM) MUST BE EQuUAL TO OR LESS THAN EIGHT (NLC - ITEM 5, IN
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ASAM)} .

I11., ASAN/ASOM CPTICNS AND DATA

CARD INPUT DATA FOR ASAM/ASCM ARE DESCRIBED IN
CORRESPONDING INPUT SECTION IN FART B. THE CLUES NEEDED FOR AN
OPTIMIZATION RUN, USING THE FLEXIBILITY APPROACH IN EITHER A
FIRST OF SUESEQUENT EXECUTIONs ARE SUMMARIZED IN TABLE 2. IN
ADDITION APFROPRIATE CLUES ARE ALSO INCLUOED TO INDICATE
COMMUNICATICN FRCWM SCP TO FOFP AND FROM FOP TO SOP. MOREOQVER,
CLUES ARE INCLWDED TC INDICATE THAT SYMMETRIC FREE-FREE
VIBRATION ANALYSIS IS TC BE PERFCRMEOD IN FOP.

IVe ATAM CPTICNSE AND DATA

CARD INPUT DATA FOR ATAM ARE DESCRIBED IN CORRESPONDING
INPUT SECTICN IN FPART 8. CLUES ARE DESCRIBED IN ITEM 3.

IN EXECUTING THIS MODULE THE STRUCTURES GRID GECMETRY
(ENTERED AS DATA IN ITEM 6) SHCULD BE CONSISTENT WITH THE
STRUCTULRES GEOMETRY ENTERED AS DATA IN ASAM/ASOM (ITEM 14).

Ve SUMMARY OF INPUT DATA, OTHER THAN MAIN PROGRAM CLUE WORDS.
REQUIREC TO ACCONPLISH SULESEQUENT REDESIGN PASSES THROUGH

scp

A LARGE AMOUNT OF CARD INPJUT DATA IS FEQVIRED IN SOP FOR A
FIRST PASS SUBMITTAL. HOWEVERs AS NOTED PRPEVIOUSLY. ALL DESIGN
LOADS AND TRANSFORMATION MATRICES PERTINENT TO SUBSEQUENT
STRENGTH ANALYSIS/REDESIGN IN ASAM/ASOM ARE SAVED IN THIS
INITIAL PASSs THUS, IN ANY SUBSEQUENT PASS, THE USER SPECIFIES
INPUT DATA FOR THE MAIN PROGRAM AND FOR ASAM/ASOM ONLY.

SPECIFICALLYs THE DATA REQUIRED FOR ASAM/ASOM ARE AS GIVEN IN
TABLE 3, WHERE THE VARIABLE *MAXAN® &ILL SPECIFY THE NUMBER OF
CYCLES OF STRENGTH REDESIGN TC BE PERFORMED.

SPECIFIC INFUT DATA REQUIREMENTS FOR FIRST AND SUBSEQUENT
PASSES THROUGH FOP
AN CVERVIEW CF FASTQP ANC FCP 1S GIVEN IN PART A OF THIS
REPORT. DETAILED DESCRIPTION OF CARD INPUT DATA FCR FOP IS
GIVEN IN PART Ces THI1S SECTICN (D) PROVIDES A SUMMARY OF THE
INPUT DATA FOR EXECUTING THE FRCGRAM IN A FIRST AND SECOND (OR
SUBSEQOENT) PASS dITH PRIMARY ENMPHASIS ON THE CHANGES TO INPUT
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DATA REQUIRED EETWEEN THESE TWO TYPES OF RUNS.,

THUS, IN THE DISCUSSION OF CHANGES TO CLUE WORDSe IT WILL
BE RECOGNIZED THAT ANY CLUE WORDS WHICH DO NOT EFFECT THE
FUNCTIONS PERFCRMED BY FOF HAVE EBEEN OMITTED.

IT IS ASSUMED THAT AtLL MCDULES ARE BEING EXECUTED IN THE
CURRENT RULN (wHETFER FIRST OR SUBSEQWENT PASS), THAT IS AVAM,
AFAMs AND AFCM, THUSs IF THE USER WISHES TO EXECUTE AVAM ONLY
HE MUJUST MODIFY THE DATA ACCORDINGLY.

I. FOP (MAIN PROGFRAM) OFTIONS AND DATA

CARD INPUT DATA FCR FCP ARE DESCRIBED IN CORRESPONDING
INPUT SECTION IN PART C. THE CLUES NEEDED FOR AN OPTIMIZATION
RUNs USING THE FLEXIBILITY APPRCACH IN EITHER A FIRST OR
SUBSEQUENT EXECUTION, ARE SUMMARIZED IN TABLE 4.

NOTE THAT THE MAIN PROGRAM CLUES, AS INDICATED IN TABLE 4 ARE
FOR A CASE WHERE THE *FLEXIBILITY APPROACH®' IS USED TO COMPUTE
FREE-FREE MODES, WHERE MASS BALANCE DESIGN VARIABLES ARE
INCLUDED IN THE FLUTTER REDESIGN PROCESSe. AND WHERE SPECIFIED
STRUCTURAL ELEMENTS ARE EXCLVDED FROM FLUTTER REDESIGN. IT IS
NOTED THAT TKEE VALUES COF THE FOLLGCGWING CLUES MUST REMAIN
UNCHANGED BETWEEN INITIAL AND SUBSEQUENT PASSES, EVEN THOUGH THE
DATA ASSOCIATED wITH THESE CLUES ARE ONLY ENTERED IN THE INITIAL
PASS THESE CLUES ARE KLUE(28)s (29)s (30)s (31), (35), (36)»
AND (37D

I1. AVAM OPTIONSE ANC CATA

CARD INPLT DATA FOR AVAM ARE DESCRIBED IN CORRESPONDING
INPUT SECTION IN PART C. CLVES ARE AS DESCRIBED IN ITEM 3.

IN EXECUTING THIS PROGRAM, CARE SHOULD BE TAKEN IN
INDICATING WHETHER A *STIFFNESS® OR A *FLEXIBILITY APPROACH®' IS
TAKEN. THIS INFORMATION IS CCNTROLLED BY THE CLUE KLUE(27) IN
FOP.

A SUMMARY CF THE CLUES FOR AVAM IS OMITTED SINCE ONLY ONE
OF THEM AFFECTS THE FuNCTIONS PERFORMED BY THIS MODULEe. THIS IS
KLUEV(2) WHICH IS EGQUAL TO 2 WHENEVER CALCOMP PLOTS OF VIBRATION
MODE SHAPES ARE REQUIRED. FOR A SECOND OR SUBSEQUENT PASS THE

INPUT DATA TO AVAM ASSOCIATED WITH ITEMS 6, 85 10, 11y 145 1S,
AND 17 MUST BE ELIMINATED.

I11. AF AM CFTIONS AND DATA

CARD INFuUT DATA FOR AFAM ARE CESCRIBED IN CORRESPONDING
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INPUT SECTION IN FART Ce THE CLUES IN THIS MODULE ARE ENTERED
THROUGH THE LC({I) ITEM NUMBER 4,

A SUMMARY OF THE VALUES FOR LC{1) FOR A FIRST AND
SUBSEQUENT PASS IS GIVEN IN TABLE 5. THESE VYALVES PERTAIN TD A
FLUTTER ANALYSIS USING SUEBSCNIC DOUBLET-LATTICE THEORY AND THE
P-K SOLUTION METHODs IT IS NOTED THAT P-K SOLUT ION IS MANDATORY
FOR FLUTTER REDESIGN (LC(1) = =1). THE ONLY CHANGE TO INPUT
CLUES BETWEEN A FIRST AND SUBSEQUENT PASS IS FOR LC(22), WHERE
IN THE INITIAL PASS, THE AERODYNAMIC INFLUENCE COEFFICIENT
MATRIX IS GENERATED AND SAVEDs (LC(22) = 0)s AND THE SAVED AIC
MATRIX IS USED FOR SUESEQUENT FLUTTER ANALYSIS, {(LC(22) = 1).
ALL OTHER AFAM INPUT DATA REMAINS UNCHANGED FROM A FIRST TO
SUBSEQUENT CYCLE CF REDESIGN.

Ive AFOM CPTIONS AND DATA

CARD INPUT DATA FOR AFCM ARE DESCRIBED IN CORRESPONDING
INPUT SECTICN IN PART C. CLUES ARE DESCRIBED IN ITEM 4,

A SUMMARY OF THE CLUES FCR AFOM IS OMITTED SINCE NONE OF
THEM AFFECT THE FUNCTIONS PERFORMED EBY THIS MODULE. THE ONLY
CHANGES TC AFOM INPUT DATA BETWEEN A FIRST AND A SUBSEQUENT
REDESIGN CYCLE ARE FOR THOSE PARAMETERS WHICH AFFECT FLUTTER
REDESIGN STEP-SIZE AND NUMBER OF REDESIGN CYCLES.

Ve SUMMARY OF INPLT DATA, OTHER THAN MAIN PROGRAM CLUE WORDS,
REQUIRED TC ACCCMFLISH SUBSEQUENT REDESIGN PASSES THROUGH

FoP

OTHER THAN CLUE WORDS, MINIMAL CHANGES ARE REQUIRED TO THE
FOP INPUT DATA DECK BETWEEN FIRST AND SUBSEQUENT PASSES.
SPECIFICALLYs FOR AVAM, TABLE 6 INDICATES THE INPUT DATA WHICH
SHOULD ONLY BE PRCVICED IN THE INITIAL PASS AND SHOULD BE
OMITTED FOR ALL SUBSEQUENT PASSES.

ALL INPUT DATA FOR AFAM REMAINS UNCHANGED BETWEEN PASSES
AND THE INPUT DATA FCR AFOM WILL BE CHANGED ONLY TO THE EXTENT
THAT THE USER wWISHES TO MODIFY THE FLVTTER REDESIGN STEP SIZE
AND THE NUMBER OF FLUTTER REDESIGN CYCLES TO BE ACCOMPLISHED IN
AFOM, FLUTTER REDESIGN 1S AFFECTEDC BY THE FOLLOWING ITEMS,

ITEM RIABLE
6 VDES
7 NBAR
7 NFIX
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ADDITIONAL AFOM PARAMETERSs CONTROLLING CONVERGENCE
CRITERIA, MAY ALSC BE CHANGED AT ANY POINT IN THE REDESIGN
PROCESS,

DISK CRIENTED SEQUENTIAL INPUT/OVUTPUT (DSIO)

ORIGINALLY THIS PROCEDURE WAS DEVELOPED TO BE VTILIZED wITH
I8M COMPUTERS AND WAS INTENDED YC REPLACE FORTRAN UNFORMATTED
INPUT/0UTPUT FOR MORE EFFICIENT I/0 CAPABILITY. ITS MAJOR
FUNCTION #AS TO PROCESS DATA SETS ON DIRECT ACCESS DEVICES
(DISKS) AS IF THEY WERE MULTI-FILE TAPESs HENCE THE EMPHASIS ON
DISK ORIENTED SEQUENTIAL INPUT/OUTPUT. THE CDC VERSION PROVIDES
COMPATIBILITY WITF THE IBM VERSICN WITH THE EMPHASIS HERE BEING
EFFICIENT 1/0 CAPABILITY. THE TwO SETS OF PROGRAMS #HICH
ACCOMPLISKE THIS OEJECTIVE ARE UNIQUE 7O EACH COMPUTER AND ARE
THEREFORE NCTY INTERCHANGEABLE.

IN CDC USAGE EACH 'LCGICAL UNIT NUMBER®* REFERS TO AN
ORDERED SET OF SCOPE SEQUENTIAL FILES DEFINED BY THE USER (SEE
SUMMARY TABLE 7). UP TO TEN LOGICAL UNIT NUMBERS FOR SOP AND
EIGHT FOR FOP ARE DEFINED WITH UP TO TEN SCOPE SEQUENTIAL FILES
PER SETe ONLY ONE FILE IN EACH SET MAY BE OPEN FOR PROCESSING
AT ANY ONE TIME. BEAR IN MIND THAT THE FILES USED BY DSIO ARE
NOT RELATED TO THOSE DEFINED CON THE PROGRAM CARD AND CANNOT BE
MANIPULATED EY FORTRAN I/0 STATEMENTS.

ALL DSIC FILES ARE ORDINARY SCOPE FILES AND MAY BE ASSIGNED
TO TAPE OF PERMANENT FILE BY MEANS OF REQUESTes LABELs OR ATTACH
CONTROL CARDSs COPIED BY COPYBF JCB CONTROL L ANGUAGE CARDS.

AS AN ILLUSTRATIVE EXAMPLE CONSIDER A FIRST PASS IN SOP
WITH COMMUNICATICN wITH FOP USING THE STIFFNESS APPRCACH AND
ANTICIPATING A CANTILEVER VIBRATION ANALYSIS IN FOP. AFTER
EXECUTION OF SOP THE SOTOFO UNIT CONTAINING THREE FILES MUST BE
SAVED AS INPLT TO A FIRST PASS IN FQF.

le ELEMENT STIFFNESS (FILE FLO901)
2. MEMBER FROPERTIES (FILE FLO902)
3., STRUCTURAL STIFFNESS (FILE FL0903)

ASSUMING THAT THE INFORMATICN IS SAVED ON TAPE, THE
FOLLOMING SET OF J4CL CARDS ARE NEEDEC.

REQUEST s TAPEQO9 s VSN=SCRATCHo.
REWINDFLOS01+,FLOS02,FLO903.
COPYBF sFLOS0 1+ TAFEQS.
COPYBF oFL 0902 +TAPEOS.

COPYBF sFLO903.TAPEODS .
UNLOAD, TAPEO9.

NOTE THAT THE FILE NAME TAPEOS DOES NOT REALLY REPRESENT
UNIT 9 BuT IS A SYMBOLIC NAME FCR SAVING THE INFORMATION
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GENERATED AND STCRED ON FILES FL0O901l, FLO902, AND FL0903. THE
FILE NAME TAPEOS WAS USED TO RELATE THIS INFORMATICN TO UNIT 9
SHOWN IN TABLE 7. THIS FILE NAME COULD HAVE BEEN UNIT09 OR ANY
ODTHER SEVEN OR LESS CHARACTER WORD THE USER DESIRES TO ASSIGN TO
THIS UNIT, THE IMPORTANT CONSIDERATION HERE IS THAT THE FILE
NAME MUST BE CONSISTEAT ON THE REQUESTs COPYBFs AND UNLOAD JCL
CARDS «

NOW CONSIDER THE NEXT EXECUTION WHICH IS A FIRST PASS IN
FOP #HERE THE INFORMATION SAVED ON TAPEO9 (SOTOFO) IS INPUT TO
FOPe.

PRICR TGO EXECUTING THIS PROGRAM THE FILES ON THE SQTOFO
TAPE MUST BE COPIED INTO THE DSIO FILES RECOGNIZED BY THE SCOPE
SYSTEM, THE PROCEDWRE NCa IS THE REVERSE OF #HAT ®mAS DONE FOR
SOP.

REQVEST s TAPEOS,. PLEASE MOUNT REEL CXXXXe
REWINDsFLOS01+FLOS02,FLOS03,
COPYBF s TAPEOS ,FLGCS01»
COPYBF s TAPEOQS»FL CS02.

COPYBF sTAPEQOS,FLGES03,
RE@INDFLOS501,FLOS02,,FLO503,
UNLDADTAPEOS»

THUS FAR THE DISCUSSION HAS CENTERED ON FIRST PASS
SINGLE-STEP SUBMITTALS FCR SOf AND FOP WHERE OUTPUT FRCM SOP IS
WSED AS INPWLT IN FOPe FCOR A MULTI-STEP SUBMITTAL THE USER MUST
INCLUDE SIMILAR COPYING PROCEDURES IN ORDER TO RELATE THE QUTPUT
FROM ONE PROGRAM TO THE INPUT OF THE CTHER PROGRAM. IN ADDITION
THIS PROCEDURE IS NECESSARY TC TEMPORARILY STORE INFORMATION
GENERATED IN CNE FROGRAM CN TG A TEMFPORARY STORAGE DEVICE FOR
USE IN LATER STEPS, THIS WILL PREVENT DESTRUCTION OF THE
INFORMATION WHEN THE SAME SCOPE FILES ARE BEING USED AS SCRATCH
UNITS IN SUBSEQUENT STEPS. FOR EXAMPLE IN A FOP-SOP-FOP RUN, THE
FIRST FOP WILL GENERATE A NUMBER DOF FILES (FLO7NN) ASSOCIATED
WITH A FOTOFC UNIT. NEXT, EXECUTION OF S0P WILL USE THE SAME
UNIT (FILES FLO7NN) AS A SCRATCH UNIT THEREFORE DESTROYING THE
INFORMATION GENERATED IN A FIRST FOP PASSe. THUS THE FILES
GENERATED ON UNIT 7 IN FOP MuST BE CCPIED ONTO A TEMPORARY
STORAGE DEVICE BEFORE ENTERING SCP.

NOTE THAT APFRCFRIATE REWIND OF THE PERTINENT FILES IS

NECESSARY PRICR TC IMPUTTING OR OUTPUTTING OF GENERATED
INFORMATICN, OTHER®#ISE JOB wILL FAIL.
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KLUE (1)

1 Pass
First Subsequent Description
1 1 0 Enter ALAM
2 2 2 Enter ASAM
3 3 3 Calculate flexibility matrix (1
5 5 0 Enter ATAM
6 6 6 Enter ASOM (2)
26 26 26 Free-Free Vibration Analysis in FOP

(1)} If the stiffness approach is used, then KLUE(3) will be “‘off’* for first and subsequent passes.
(2) The variable MAXAN (item 5 in ASAM/ASOM) must have a value larger than zero when KLUE(6) = 6.

Table 1 - SOP Options for a First and Subsequent Pass
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KLUES ()

l Pass
First Subsequent Description
1 1 1 FSD Algorithm
7" 0 0 Do Not Save Stiffness Matrix
8* 8 8 Save Flexibility Matrix
9 9 0 Load Cases From Cards
10 10 0 Load Cases From ALAM
13 0 0 Enter ASAM, Perform Strength Redesign and Calculate Flexibility
Matrix
14* 14 14 Save Element Stiffnesses
15* 15 15 Save Member Properties
16* 16 16 Save Structural Displacement/Dynamic Load Transformation
Matrix
17 0 17 Second or Subsequent Pass Through SOP
18 0 18 Communication From FOP to SOP. |Input Member Properties
19 19 19 Symmetric Free-Free Vibration Analysis in FOP
20 0 0 Ignore Lateral Motion of Plug
21 0 0 Ignore Roll Motion of Plug
22 0 0 Ignore Yaw Motion of Plug
23 23 23 Include Fore-Aft Motion of Pl}xg
24 24 24 Include Vertical Motion of Plug
25 25 25 Include Pitch Motion of Plug

*Associated also with the major option of ““Communication from SOP to FOP.”
NOTE: If the stiffness approach is used, KLUES(7) should be “on,”” and KLUES(8) and KLUES({16) “‘off",

Table 2 - ASAM Options for a First and Subsequent Pass
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Item Data

1 SA00

2 TSH(L),L=1,16

3 KLUES(l), 1 =1,25

4 NUMEMB

5 MAXAN, MAXAN1=0, NLC

6 Logic Item No Data

7 CONCR

8 TENS(1),1=1,NLC

9 COMP(1),1 =1,NLC
10 SHEAR(l},1=1,NLC
38 LABEL({0), ENDSARUN

NOTE: Item numbers above correspond to the item numbers in
the card input data description.

Table 3 - SOP Input Data for a Subsequent Pass
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26

27

28

29

30

31

32

33

34

35

36

37

First

31

33

34

KLUE (1)

Pass

Subsequent
3

4

26

27

31

33

34

36

37

Description
Enter AVAM
Enter AFAM
Enter AFOM
Initial Pass/Subsequent Pass
Flexibility Matrix Used for Vibration Analysis
Initial Dynamic Mass Matrix Provided by the User
No Fixed Mass ltems
No Off-Diagonal Fixed Mass |tems
Include Mass Balance Varables
Do Not Supersede Existing Mass Balance
Strength Analysis or Redesign in Last SOP Step
Flutter Redesign
No Non-Optimum Factors
Exclusion of Flutter Redesign Variables

Free-Free Vibration Analysis

Table 4 - FOP Options for a First and Subsequent Pass
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10

1

12

13

14

15

16

17

18

First

-1

6

0

Lc)
Pass

*Saved AIC's are input

Subsequent

-1

6

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

First

1

0

Lcin
Pass

Subsequent

1

0

Table 5 - AFAM Options for a First and Subsequent Pass
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Value of Clue Which

Requires that Data AVAM

Data Item be Provided Item
Description Only in Initial Pass Number
Exclusion of Specified KLUE(36) = 36 6
Elements from Flutter
Redesign
Specification of Element KLUE(35) = 35 6
Non-Optimum Weight
Factors
Total Initial Weight of KLUE(28) =0 10
Structure
Dynamic Mass Matrix KLUE(28) =0 11
Total Weight of Fixed KLUE(29) = 29 14
Mass Additions
Fixed Mass Matrix KLUE(29) = 29 15
Additions
Initial Mass Balance KLUE(31) = 31 8
Data
Plug Mass Matrix KLUE(37) = 37 17

Table 6 - AVAM Data Required in Initial Pass Only
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sOoP FOP

DSIO or Scope DSIO or Scope
Unit Function File Names Function File Names

1 SOTOSO (1) FLOINN* SCRATCH  FLOINN"
2 SCRATCH  FLO2NN SCRATCH  FLO2NN

3 SCRATCH  FLO3NN SCRATCH  FLO3NN

4  SCRATCH  FLOA4NN SCRATCH  FLO4NN

5 SCRATCH  FLO5NN SOTOFO (3) FLO5NN

6 SCRATCH  FLO6NN FOTOSO (1) FLO6NN

7 SCRATCH  FLO7NN FOTOFO (1} FLO7NN

8 SOTOSO (2) FLOSNN FOTOFO (2) FLOSNN

9 SOTOFO (1) FLOINN Not Used
10 FOTOSO (2) FL10NN Not Used

(1) Saved output in any pass
{2) Inputin a subsequent pass
(3) Inputin any pass

*In all logical unit numbers, NN varies from 01 to 10 representing the ten
available scope files associated with the particular unit.

Table 7 - Summary of Functions of Each DSIO Unit in SOP and FOP
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T

DEF INITION CF MAJCR SOP-FOP ANALYSIS AND OPTIMIZATION OPTIONS

PREVIOLS SECTICNS SuMMARIZE THE IMPORTANT CONTRCL WORD
OPTIONS NECESSARY FOR EXECUTING SOP AND FOP WITHIN FASTOP. AS A
GUIDE TO THE USER, TABLES BA AND 88 HAVE BEEN PREPARED TO DEFINE
THE MOST IMPCRTANT CFTIONS ASSOCIATED WITH FASTOP. A SECONDARY
PURPOSE IS TO PREPARE THE APPROFRIATE SUBMITTAL SEQUENCE FOR
THESE MAJCR OPTICNS. CORRESPQONDING JOB CONTROL LANGUAGE SET-UPS
AND APPROPRIATE INSTRUCTICNS FOR EXECUTING THE TEN OPTIONS SHOWN
IN TABLE 8 ARE SHOWN IN THE NEXT SECTION.

AS CAN BE SEEN FRCM TABLE 8 THERE ARE A NUMBER DF ANALYSIS
AND OPTIMIZATICN OPTIGNS SUBDIVIDED INTD A FIRST PASS,
CONSISTING PRIMARILY OF CARD INFUT DATA, AND SECOND OR
SUBSEQUENT PASSESs CCNSISTING OF TAPE INPUT MATRICES GENERATED
IN PREVIQUS PASSES AS WELL AS CARD INPUT DATA. THE NEXT TwD
IMPORTANT OFRTIONS ARE COMMUNICATION BETWEEN FOP AND SOP AND
BETWEEN SOP AND FOP. THESE TWC CPTIONS INDICATE WHETHER A
REDESIGN CYCLE IS FOR STRENGTH OFR FLUTTER. THE REMAINING TwO
OPTIONS, EITHER STIFFNESS OR FLEXIBILITY APPROACH, DEAL #ITH THE
NON=-REDUCED CR THE RELUCED DEGREES OF FREEDOM FOR THE DYNAMICS
MODEL s RESPECTIVELY.
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SUBMI TTAL SEQUENCE CF NMAJOR SCP-FOP ANALYS1IS AND OPTIMIZATION

OFTIONS

I. ARRANGEMENT OF JCB CCNTROL LANGUAGE SEQUENCE

A LISTING CF THE SUBMITTAL SEQUENCE AND JOB CONTRCL LANGUAGE
FOR THE VvARIOuUS OPTICANS IS PROVIDED ON SUBSEQUENT PAGES.
CERTAIN INFORNATICN MUST BE FROVIDED BY THE USER FOR EXECUTING
THESE OPTIONS WHEREAS OTHER INFORMATION CONTAINED #ITHIN
ASTERISKS AND DOTTED LINES MUST BE DELETED AND/OR REPLACED BY
THE USERe SPECIFICALLY THE GROUPING OF THE INFORMATION IS AS
FOLLOMS.

. COLUMN NUMBERS AT THE TOP AND BCTTOM OF EACH PAGE SHOULD BE
DELETED»

° INFORMATION CONTAINED WITHIN ASTERISKS, SUCH AS
THE HEADINGS FCR INFORMATICN THAT FOLLOWS,
1S PROVIDED AS A GUIDE FCR PREPARING THE JCL AND SHOULD BE
'DELETED FFOM AN EXECUTABLE JCL SETUP.

. INFORMATICN CONTAINED WITHIN DOTTED LINES MUST BE REPLACED
BY THE USER WITH THE APFROPRIATE DATA,

° REMAINING INFORMATION SHOULD BE USED AS SHOWN.
° BLANK LINES OC NOT REPRESENT ELANK CARDS.

A BRIEF EXPLANATICN OF THE TYFE OF INFORMATION INCLUDED IN A
JCL SETUP FOLLOWS.

Ae ACCOUNTING INFORMATICN

JOB CARD FPROVIDES SUCH INFORMATION AS EXECUTION TIMEs NUMBER
OF TAPE DRIVESs AND CTYHER PERTINENT ACCOUNTING DATA.
Bs SPECIAL INSTRUCTIGAS

SPECIAL INSTRUCTICAS PROVIDE INFORMATION TO THE CCMPUTER
DPERATOR ABOWT THE USER AND THE DISPOSITION OF THE INPUT/OUTPUT
TAPES. TFIS INFORMATION MAY BE PROVIDED ON CARDS OR AS A
SEPARATE SET OF wRITTEN INSTRUCTIONS. THE METHQD WOULD DEPEND
ON THE INSTALLATICN.
Ce JOB CONTROL LANGUAGE

JOB CONTROL L ANGUAGE CARDS ARE TO BE PREPARED AS SHOWN EXCEPY
FOR THE INFORMATICN CCNTAINED WITHIN THE DOTTED LINES. THE
LATTER INFORMATION 1S DESCRIBED BY FOOTNOTES AT THE END OF EACH

FASTOP - EXECVTION = JCL

314



LISTING.

INFORMATION ENCLOSED WITHIN SOLID LINES REPRESENTS THE JCL 1IN
AN UPDATE FORMAT FOR UPDATING AND EXECUTING THE PROGRAMS AND
DATA CASES WHICH ARE ASSVMED TO BE ON INPUT UNITS. IN A
PRODUCTION RUN WHERE THE FROGRAM AND DATA CASES MAY BE STORED IN
A USER'S LIBRARY, THE JCL CARDS WwILL BE REDUCED TO A MINIMUM FOR
PROGRAM EXECUTION.

NOTE THAT ALL JCL MUST BE IN 026 PUNCH.

De FOOTNCTES

FOCTNOTES PROVIDE EXPLANATIONS AND INSTRUCTIONS TO THE USER.
THE FOLLOWING FCCTNGTES ARE APPLICABLE TO ALL OPTIONS.,

L I K B N )

o 1A « VOLUME SERIAL NUMBER ASSCCIATED WITH THE OLD PROGRAM

eesess LIBRARY WHOSE FILE LABEL NAME IS FASTOP XXX e JULY7S,
WHERE XXX IN THE FILE LABEL NAME IS REPLACED BY THE WORD
SOP OR FOF DEFENDING ON WHICH PROGRAM I35 BEINC EXECUTED.

L B ]
e 1B o VOLUME SERIAL NUMBER ASSCCIATED WITH THE OLO DATA
esesse LIBRARY WHOSE FILE LABEL NAME IS FASTOP«DATA«JULY7S,

. EORe REPLACE EOR BY 7-8-9 MULTIPUNCH IN COLUMN ONE o

sesess IF CARDS WHICH FDLLOW EOR CARD ARE IN EBCDIC
(029 CHARACTERS) PUNCH 29 IN COLUMNS 79 AND 80 OF THE
ECR CARD.

e« EOFe REPLACE EQF BY 6-7-8-9 MULTIPUNCH IN COLUMN ONE»
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I« LISTING CF JOB CCNTROL LANGUAGE SEQUENCE FOR MAJOR

ANALYSIS AND OPTIMIZATION CPTIONS

THE FOLLOWING MATERIAL CCONTAINS THE JOB CONTROL LANGUAGE
(JCL) ASSOCIATED WITH THE TEN MCST IMPORTANT ANALYSIS AND
OPTIMIZATION OPTIONS.
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SOF MAJGR ANALYSIS AND OPTIMIZATION OPTIONS
CPTICN 1

FIRST PASS
NC CCMMUNICATION FROM FOP TO SOP
ANQ CCMMUNICATICN FROM SOP TO FOP
DC NOT GENERATE STIFFNESS OR FLEXIBILITY

.........1......'..2.........3.........4.........5.........6.........7..

123456789012345678901234567890123456789012345678901234567890123456789012

kR ERKE R R K E S EFE XX kR kKK
*x ACCOUNTING INFCRMATICN *
kR B FE R R R Rk SR REXEEEEKE

l'l.......'....'..0............l.....'.....l.....".....................

« JOB CARD - FRCVIDED BY THE USER .
. EXECUTION TIME, PRINTED LINE ESTIMATESs ACCOUNTING
. DATA, AND CLTHER PERTINENT INFORMATION .

.I.................I...'...0...............................'............

AR REERKREE SN XERAERERR KKK
£ SPECIAL INSTRUCTIONS *
ARERERRR AR KRR ERREERERERE XL

LI I AR O J
CMMENT. PLEASE MOUNT REEL » 1A » o SAVE SCOPE FILE NEWTAPE.

OMMENT. FLEASE MCUNT REEL « 1B o o« SAVE SCOPE FILE NEWDATA,

COMMENT. SAVE SCCOPE FILE TAPEO1l.
COMMENT. SAVE SCOPE FILE TAPE1l7.

COMMENT» QuUTPUT CATA SET NAME TRK FRET/REV DEST VOLUME
20000

COMMENT - e A o 7 VAULT
o 6000

COMMENT. - e F o 7 VAULT

EEEKRREEE AR AFEREERERE KKK ®
* JOB CONTROL LANGUAGE *
EREERERKEKEREIREFEEFRE TR XKE

.......'.1.........2.........3.........4....I....5.........6.........7..

123456789012345678901234567890123456789012345678901234567890123456789012
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.........l.......'.z.........3......I..4.........S.........60l.......7..

1234567850123456768%901234567890123456789012345678901234567890123456789012

REQUEST,OLDTAPEsHIe PLEASE MOUNT REEL o 1A o o

sevsee secsoe
COMMENT . LABEL yOLOTAPEsRsL=SFASTCP.SOPeD750308, M=DOLDFL ¢ T=999,VSN=¢ 1A s
REQUESTs NESTAPE F1e PLEASE MCUNT SCRATCH TAPE AND SAVE ceosse

COMMENT. LABEL +NEWTAPE sWs»L=SFASTCP+SOP.D750308,M=NEWPL, T=999,
COPYBR,, INPUT ,UPDFDRT.

REWIND UFDFORT.

COPYBR s INPUT +UFDDATA,

REWIND +UPDDATA.
UPDATE+P=0LDTAPE ¢+ N=NEWTAPE s I =UPDFORTyC=INPFORTsU .
FTNs I=INFFORT+B=UPDLGC+CPT=14+LR»PL=500000.
REWINDsOLDTAPE»

COPYBF yOLCTAPE ,OLDFCRT.

COPYBF »OLDTAPEOLDLGC»

REWIND»UPDLGO»

REWINDOLDLGOo»

COPYL»OLDLGO»UPDLGONEWLGO,.

REWIND4NEWTAFE.

COPYBF sNEWTAPE «NEWFCRTo

REWIND sNEWLGQ»

COPYBF ¢NEWLGC 4NEWTAPE,

REWIND o NEWL GO e
UNLOAD,OLDTAPE.
JNLOADJNEaTAPE . essecs
REQUESTs OLDDATA Kl PLEASE MQUNT REEL o 1B » o»

sessse XXX
COMMENTe LABEL sOLODATAJRL=SFASTOP+DATA«DSO308sM=0LDDL+»T=999,VSN=, 1B oo
REQUEST+NEWDATAHI PLEASE MOUNT SCRATCH TAPE AND SAVE sescoe

COMMENT. LABEL sNERDATA, 4, L =SFASTOPDATADS030SsM=NEWDL » T=999.
UPDATE s P=CLDDATA +N=NEWDATA,; I=UPDDATA:C=INPDATA+DsUsL=F,
UNLOAD,OLDODATA.

UNLOAD+NEWDATA,

REWINDsINFDATA,

REQUESTs TAPE17sHI & secs e PLEASE MDUNT SCRATCH TAPE AND SAVE.,
COMMENT, LABELUTAPEI7'.’L= o F o .M=UNITI7.T=999.

LDSET.SUBST=0VERLA4-CVERLAY.
NEWLGO» INPDATALPL=500000.,

UNLOADTAPEL 7.

REQUESTs TAPEOL,HI® seese PLEASE MOUNT SCRATCH TAPE AND SAVE.
COMMENTe LABEL +TAPEOLsWel= o+ A o sM=UNITO1,T=999,
REWIND,,TAFPEO1l. es o0

REWIND+FLO101sFLOL102+FLO103,FLO104,FLO10S,

oo.ooo.o.lo1000000020000-00-030ooooo.o-4co-.o-ooo$o-oon.o006000000000700

123456785012345678901234567890123456789012345678901234567890123456789012
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..Q......1......'..2.........3....-.l.'4.........5.........6.........7..

123456789012345678901234567890123456789012345678901234567890123456789012

COPYBF +oFLO101sTAPEOL.
COPYBF ¢FLO102+TAPEOL»
COPYBF ¢FLO103+TAPEOL»
COPYBFFLO104,TAPEOL,
COPYBF»FLO10S,TAPEOL .
UNLOADSTAPEQG1.

EXITe
DMP,000100+237100.
sescv o

» EDR « END CF JCL CARDSe END CF RECORDe FORTRAN UPDATES FOLLOW.

Ry x  xrrF EE Y NN RN RN NRNE RN ENE N R NN N NN EREEEE N AN NSRS RSN
® FORTRAN uPDATES °
....0...........C.....'.I...........'.....................0.............
L )

oe®e 000

e EDR o END OF FORTRAN UPDATES. END OF RECORDe. OATA UPDATES FOLLOW,.
o000 00O

L]
......C.l...........‘...........'.........l.’............................
e« CARD DATA - USE #*COMPILE CASEXXX CF APPROPRIATE UPDATES .
. IF CASE 1S TO BE CHANGED BEFORE EXECUTING. .
Y R AR Ry s e Y ER N R RN RN NN N R NN R NERE R NN E RN ERNARENE R XN RS D]
LR N K NN N J

« EDF « END OF DATA UPDATES. END OF RECORDe. END OF INFORMATION.

(2 I 222222 22 RS2SR L2 L]

* FOOTNOTES *
FREEE B AR REBERER KRR EC R TR K KR

s0oee o
o A » SCTOSGC.FPOl.PFPPFPP (DSID - OUTPUT) SCOPE FILE TAPEO1

o F o SOP.UNIT17.PPPPPP (FSIC = OUTPUT) SCOPE FILE TAPE17

....0'...1.........2..'.!l".3'........4.'.......5.'.......6.........7..

12345678601232456768901234567890123456789012345678901234567890123456789012
FASTAOP - EXECUTION - SOP(JCL)

319



SOP MAJOR ANALYSIS AND OPTIMIZATION CPTIONS
OPTIONS 2 AND 4

FIRST PASS
NC COMMUNICATION FROM FOP TO SOP
COMMUNICATION FROM SOP TO FOP
STIFFNESS OR FLEXIBILITY APPROACH

.........1.........2....... ..3.......'.40........5.........6.......'.7..

12345678901234567890123456789012345678901234567890123456789012345678%9012

XEEREkEREE SR BN NERE ST K KR KKK
* ACCOUNTING INFOFRMATION *
RSS2 S L 22222222 222 22 T

09 B0 ODDONDODLOID DO OIDDNOOS OO PDOOOPDPODDD OO DN OOOODPRIRNDPOOOOGESSOOPIDLLIIOBTOONOEIDRDES

[ L]
e JOB CARD = FROVIDED BY THE USER °
® EXECUTION TIME, PRINTED LINE ESTIMATESs ACCOUNTING .
. DATAs AND CTHER PERTINENT INFORMATION .
L ] L 4

SO 000 000 520008 FDDDODDHODOIDE PO ODCORPIBOOPOEDIOIROGSOD DO SODPOOCPOIEOOIOS

*EREEAEX X XS AR RS R RF KR KR XK K
¥ SPECIAL INSTRUCTIONS *
EREFEEER XK FFREFESRFE X RKE

LA BN ]
OMMENTs PLEASE MCUNT REEL o 1A o« o SAVE SCOPE FILE NEWTAPES

OMMENTe. PLEASE MCUNT REEL o 1B » o SAVE SCOPE FILE NEWDATA,

COMMENT. SAVE SCOPE FILE TAPEO1l.
COMMENT. SAVE SCCPE FILE TAPEOS.
COMMENT s SAVE SCCPE FILE TAPE17.

COMMENT. OUTPUT DATA SET NAME TRK RET/REV DEST VOLUME
s 900

COMMENT, - e A o 7 VAULT
L N N I ]

COMMENT » - o B o 7 VAULT
LR NI )

COMMENT . -= o F o 7 VAULT

20000

kR kR kR kR ok ok % koK & kR Rk ok
¥ JOB CONTROL LANGUAGE *
EE 2SS R RS E 2222 E2 22 22 2 2

.....'.'.l.....'...2.......'.3..I..I...4...'.....5.........6.........7..

123456785€12345678901234567890123456789012345678901234567890123456789012
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.......C'l.........z'..OI.'..s..I......“....'.'..5.........6...'.....7..

1234567890123245678901234567890123456789012345678901234567890123456789012

REQUEST,»OQLDTAPEsHI« PLEASE MOUNT REEL o 1A o »

sesces es0000
COMMENTs LABEL +OLDTAPEWRsL=SFASTCP.SOP«D7S5S0308sM=0LDPL»T=999sVSN=s 1A .o
REQUESTe NEWTAPEsHI» PLEASE MCUNT SCRATCH TAPE AND SAVE esesee

COMMENT. LABEL NEWTAPE yW L =3FASTCPSCPaD75030%5:M=NEWPL,T=999,
COPYBRs INPUT o, UFDFORT»

REWIND sUPDFCRTe

COPYBR s INPUT yUPDDATA.

REWINDUPDDATA.

UPDATE P=CLDTAPE ¢ N=NEWT APE, I=UPDFCRT ,C=INPFORT 4V,
FTIN, [=INFFORT+sB=UPDLGQOsOPT=1,LR+PL=500000.
REWIND»OLDTAPE»

COPYBF sOLCTAPE+CLDFCR T

COPYBF ¢OLCTAPE +OLDLGC .

REWIND,UPDLGD.

REWIND»OLDLGC

COPYL sOLDLGOyUPDLGC 4 NEWLGC,

REWIND sNEWTAPE »

COPYBF yNEWTAPE NEAFORT »

REWIND s NEWLGCo»

COPYBF NEWLGO NEWTAPE.

REWIND ¢sNEWLGC .

UNLOADOLCTAPES,
UNLOADJNENTAPE. s0000e
REQUESTsOLDDATAsHI» PLEASE MOUNT REEL + 1B o o«

[ N NN N ) LA X N N N J
COMMENT . LABEL JOLDDATARIL=SFASTCP«DATA«DS0308+,M=0LDDL»T=999,VSN=s 18 .o
REQUEST. NEWDATA LKL, PLEASE MCQCUNT SCRATCH TAPE AND SAVE esceve

COMMENTes LABEL yNEWDATA s L=SFASTCP«DATA.DSO3DS$+sM=NEWDL» T=999.
UPDATE s P=CLDDATAN=NEWDATA,» I=UPDDATAC=INPDATA+DsU,L=F,.
UNLOAD,OLDDATA.

UNLOADSNEWDATA.

REWIND,INPDATA,

REQUESTTAPE179sHI o seeses PLEASE MOUNT SCRATCH TAPE AND SAVE.
COMMENT.s LABEL+TAPEL7sWel= o« F o +M=UNIT17,7T=999.

LDSET» SUBST=CVERLA4~-OVERLAY .
NEWLGO»INPDATA,PL=500000C,

UNLOADTAPE17.

REQUEST, TAPEG1+HI » ceeecos PLEASE MOUNT SCRATCH TAPE AND SAVE.
COMMENT s LADELTAFEQly#,L= ¢ A o sM=UNITO1,7=999,

REWIND,TAPEO 1. eseo e

REWIND+FLO101,FLO102,FLO103,FLO104,FLO105,
COPYBF,FLO101,TAPEO1,

o-.o...ool.oo.a.o-ozno.-ao.-.3000.-0..04..0.0000050.00000006000-0000070‘

123456789012345678901234567890123456789012345678901234567890123456789012
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I..’.....1.........2.........3.........4.........5.........6.....'...7..

123456789012345678901234567890123456789012345678901234567890123456789012

COPYBF +FLO102,TAFEO1,
COPYBF +FLO102,TAPEOG1»
COPYBFFLO104,TAPEOL .
COPYBF FLO10S5,TAPEO1,
UNLOAD,TAPEOL»

REQUEST» TAPEOSsHI » evss e PLEASE MOUNT SCRATCH TAPE AND SAVE.
COMMENTs LABELSTAPEOQ+WsL= ¢ B o sM=UNITO09,T=999,
REWINDTAPEOQ9, so00e s

REWIND sFLOSO01+sFLOS02,FLO903 4FLOI04 ,FLO90S,FLOS06,
COPYBF +FLO0S01,TAPEOS.

COPYBF +FLO0902+sTAPEOG .

COPYBF4FL0903,TAPEOS,

COPYBF +FL0904, TAPEDS,

COPYBF »FLO905. TAFEOG,.

COPYBF sFLO90E,TAPEGS,.

UNLOADsTAPED9.

EXITe

DMP,000100+237100.

o008 0000

e EOR o END OF JCL CARDS. END OF RECORDs FORTRAN UPDATES FOLLOW.
LN Y R
.'....'...'...........l.....I....'.."...........................'.'....
L] .
. FORTRAN UPDATES .
...........‘..l..........l......'........................l...'......l..l
L] °
L R B R N

o EOR +» END OF FCRTRAN UPDATES, END OF RECORD. DATA UPDATES FOLLOwW,
o0 00000
....I..I............'....'.........................................C...'
* [ ]
....l...l......'........C.I................I.....'......................
e CARD DATA = USE #*COMPILE CASEXXX OR APPROPRIATE UPDATES »
. IF CASE IS TO BE CHANGED BEFORE EXECUTING. .
....'...l.................................................‘O.....l...‘...
eoes00 00

e EOF o END OF DATA uwPDATES. END OF RECORDs END OF INFORMATION.

AKX K ERE Rk SRR R RBRER KK
* FOOTNOTES *
FXEEERER R R kR kR Rk KKK KKK

o A o SCTOSO.PO1.PFPPPP (DSIO - OUTPUT) SCOPE FILE TAPEO1L

sv00csseolevcccscsesecosv0cssse3oncsercssBecncccsesSoescsecosseboscssscssTes
12345678901234567590[234567890123456789012345678901234567890123456789012
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.........1.........2..'.CIO..3.........“....l'...s..I..C...é.........7.'

123456789012345678901234567890123456789012345678901234567890123456789012

L BN N ]
e B o« SCTOFO.PO1.PPFPPP (DSID - OUTPUT) SCOPE FILE TAPEO9

- - - - —— —— - ——— " -
seso® e - - - - -
L R N R ]

e F o SOPUNIT17.PFPPPP (FSIO - DUTPUT) SCOPE FILE TAPE1?7

oocooo-ool..ooo.oo.Zoooo-o-oo3oo..n-oooQo.noo00005-0000000.60ooo.‘oooc?oo

12345678%50123456768901234567890123456789012345678901234567890123456789012
FASTOP - EXECUTION - SOP(JCL)
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SOP MAJOR ANALYSIS AND OPTIMIZATION OPRTIDNS
CPTION 3

FIRST PASS
NO COMMUNICATION FROM FOP TO SOP
COMMUNICATICN FROM SOP TO FOP
STIFFNESS APPROACH

.........1.........2.........3. ........4..'......5.........6.........7..

123456785012345678901234567890123456789012345678901234567890123456789012

EREKR R R R KRR KRR F Rk Kk

* ACCOUNTING INFORMATION *
R R TR SR RAR R KRR R KKK R L

. 0 000 0P 000D 00ND0NEN00DOS0000NT00000000000000000000000000000C0OCBOCSTE
° .
s JOB CARC - PRCVIDED BY THE USER °
. EXECWTION TIME, PRINTED LINE ESTIMATESs ACCOUNTING .
. DATA» ANO CTHER PERTINENY INFORMATION .
. °

LR R NN NN NEENRENENNNENRNENNNENEENNNNNEENENENENENEENNNFNENEENERENERENNNENNENNERNENNNRE)

KRR EERE AR REEREE IR I X AR KKk

* SPECIAL INSTRUCTICNS *
ERERENEE KRR E KK R EREKE R AR K ¥k

as e o0
OMMENT. PLEASE MCUNT REEL . 1A SAVE SCOPE FILE NEWTAPE,

COMMENTes PLEASE MOUNT REEL » 1B . SAVE SCOPE FILE NEWDATA.

COMMENT., SAVE SCOPE FILE TAPEO1l.
COMMENT. SAVE SCCFE FILE TAPEOS.
COMMENT. SAVE SCOPE FILE TAPE17.

COMMENT. OUTPUT DATA SET NAME TRK RET/REV DEST VOLUME
o® 000

COMMENT » o A o VAULT
LI

COMMENT. s B . 7 VAULT

(2SS 22 RS2SRRSR R 22 22
* JOB CONTRCL LANGUAGE *
KRRk R KER kR bRk Kk kkkxkkk Kk

o...oon.-lo......o.Z..-.....03.000000004-00000000505000000060..o.o.o.'7.'

12345678%012345678901234567890123456789012345678901234567890123456789012

FASTOP = EXECUTION - SOP(JCL)
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.......-.1.........2.........3...-.....4--..--...5.........6.........7..

1234567890123456789012345678901234567890123456789012345678901234567890!2

REQUEST,OLDTAPEsHIe PLEASE MOUNT REEL o 1A o &

o008 de [ N BN N J
COMMENT., LABEL'OLDTAPE,R'L=$FASTCP.SOP.D75030$.M=0LDPL'T=999.VSN=- 1A oo
REQUEST, NEWTAPE.HI« PLEASE MOUNT SCRATCH TAPE AND SAVE XXEEX]

COMMENT. LABEL s NEWTAPE s WoL=SFASTCP S0P eD750308s M=NEWPL » T=999.
COPYBRyINPUT,LFDFCRTs

REWIND »UPDFQORT »

COPYBR,, INPUT ,UPDDATA

REwWIND,uPDDATA.

UPDATE +P=CLDTAFE ¢ N=NEWT APE » I=UPDFORT»C=INPFORT,U.
FTNy, ISINPFORT,B=uPDLGC,0PT=1,,LR,PL=500000.
REWIND+sOLDTAPE »

COPYBF »OLOTAPEsOLDFORT o

COPYBF sOLCTAPE,CLOLGC»

REWIND sUPDL GG

REWINDOLDLGC»

COPYL »0LDLGOsUPDLGC +NEUWL GO

EWIND NEWTAPE .«

COPYBF sNEWTAPE NEWFCORT,

REWIND oNEWLGQ »
COPYBF sNEWLGO+NEWTAPE.
REWIND o« NEWLGC o
UNLOAD sOLCTAFE.
UNLOADSNEWTAPE » evseonve
REQUEST,OLDOATAHI PLEASE MCUNT REEL o 1B o o«
eevons evesse
COMMENT.,. LABEL'ELDDATADPOL=$FASTOPDDATADDSOBOSCM=OLDDL.T=9990VSN=. 1B oo
REQUEST,NEWDATA sHI» PLEASE MQUNT SCRATCH TAPE AND SAVE esesoe

COMMENT. LABEL oNEWDATAWsL=SFASTOP.DATADSO303sM=NEWDL»T=999.
UPDATE,P=0OLODATA,N=NEWDATA,I=UPDDATA,C=INPDATA,DyU,L=Fo
UNLOAD.OLDDATA,

UNLOADNEWDATA,.

REW

LDSET. SUBST=0OVERLA4-CVEFLAY .

NEWLGOINPDATA,PL=500000.

REQUESTs TAPEO1+HI» esoo e PLEASE MOUNT SCRATCH TAPE AND SAVE.
COMMENTe LABEL sTAPEOlswWelL= o A » s M=UNITOL s T=999,
REWINDTAPEO 1. senee

REWINDGFLO101FLO102,FLO103,FLO104,FLO10S.
COPYBF FLO101,TAPEO1,
COPYBF.FL0102, TAPEO1.
COPYBF FLO103,TAFPEODL.

COPYBF FLO104.TAPEO1,

COPYBF «FLC10S,TAPEO1L .
UNLOADTAPEO1.,

oo-o..oo-looootooooZ..-o-oo-o3ooooooooorooon-oo.50.oco.o0.6000-00000700
123456789012345678901234567890123456789012345578901234567890l234567890]2
FASTOP - EXECUTION -~ SOP(JCL)

325



.........l.........z.'...l...3.........‘....'.I..5.........6....'....7..

123456785012345678901234567890123456789012345678901234567890123456789012

REQUEST+ TAPEOGsHI W esvee PLEASE MOUNT SCRATCH TAPE AND SAVE.
COMMENT . LABEL’TAPEOQ"’Lz e B o +M=UNITO09,T=999
REWIND»TAPEOS » seeosse

REWIND sFLO901+FLOS02,FLO903,FLO904,FLOQ05,FL0906,.
COPYBF+FL0901,+ TAPEOS.

COPYBF oFL0902, TAPEOS.

COPYBF oFL0902, TAPEOS,

COPYBF +FLO90A4TAPEQS .

COPYBF oFLO090S+TAPEODS.

COPYBFsFL0S06+ TAPEOS.

UNLOADSTAPEO9,

EXITe.

DMP,000100,237100.

sesesos

e EOR o END CF JCL CARDS. END OF RECORD., FORTRAN UPDATES FOLLOW,
essesoe

20000000000 0000000000800 0000000000 0000C0OC00OCRCE00IO00OC0ROCN0O00OC0C0OCOSOCOIOOEDRGCETS
. .
. FORTRAN UPDATES °
0000000000 00000 0000000000000 000O00O0COCO000OCQO0O0O0CCOO0OEO00O0O0Q00O00O0O0COCO00CO0COOCGOEREOMPLEEDESE
° .
escsev e

e EOR o END OF FORTRAN UPDATES. END OF RECGRD. DATA VYPDATES FOLLOW,
seces e

00000000000 0000000000000000 2000000000 000000000 00080000000 OCQ0GCOECOR0D0OC0C0CGSE
. .
© 00 0000000000000 000000000000000000000000000000000 0000000000060 008000000O0HSF
o CARD DATA - USE #*COMPILE CASEXXX CF APPROPRIATE UPDATES .
° IF CASE IS TO BE CHANGED BEFORE EXECUTING. .
90 0000000000000 00 000000000000 0000000008000 0000600 CC0GCAONOIONOEIAOOIOBROIOIOVPROROEONROSN
IE R R XX

o EOF o END OF DATA UPDATESes END OF RECORD. END OF INFORMATION.

SRR XEEE Rk bk kb kkR kb e kR R RK kK
* FOOTNOTES *
L2 2R 2 2 S 2222 R 222 23S

» A . SOTOSO0.P01.PPPPPP (DSIO - OUTPUT) SCDPE FILE TAPEOI1

eneoe - DD - D v - e

LR N N N 1
e« B ¢ SCTOFOPO1.PFFFPP (DSIO - OUTPUT) SCOPE FILE TAPEODO

......I'Ol‘.....'..z.l...00003.0.......4.........5........l6.........7..

123456789012345678901234567890123456789012345678901234567890123456789012
FASTOP - EXECUTION - SOP(JCL)
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SOP MAJOR ANALYSIS AND OPTIMIZATION CPTIONS
CPTION S

SUBSEQUENT PASS
NC COMMUNICATION FRCM FOP TO SOP
NC COMMUNICATION FROM SOP TO FOP
DC NOT GENERATE STIFFNESS OR FLEXIBILITY

.........l........'z.......l.3.........4...0.....5.........6.........7..

12345678901234567890!234567890123456789012345678901234567890123456789012

kR kR kI ek hkRERRKEKE
* ACCOUNTING INFORMATION *
FTTIITTIXESS RS NS S LS 22 22 22 8 )

....'...............'.............'.'............'......................

L L]

JOB8 CARD PROVIDED 8Y THE USEFR .
. EXECUTION TIMEs PRINTED LINE ESTIMATESs ACCOUNTING .
. DATA, AND CTHER PERTINENT INFORMATION .
L ) *

..........'...............'..‘.l.............................’........'..

kkkkkhkkkbkkhEkhkkk kb kkkx

* SPECIAL INSTRUCTIONS *
R F AR XSGRk XA KRR KK EE XK

o0 0009
CCOMMENTe PLEASE MCUNT REEL o 1A o o SAVE SCOPE FILE NEWTAPE.

OMMENTe. PLEASE MCUNT REEL o« 1B o « SAVE SCOPE FILE NEWDATA.

COMMENT. FLEASE MCUNT REEL o 2 o o
oo 9P
COMMENTe. SAVE SCOPE FILE TAPEO1l.
COMMENTe. SAVE SCOPE FILE TAPEO9.
COMMENT. SAVE SCOPE FILE TAPE17.
COMMENT. OUTEUT DATA SET NAME TRK RET/REV DEST VOLUME
o000 0

COMMENT . - o A o T VAULT

kK RkEEREkXR SR kEREEX PR EKERE

* JOB CONTROL LANGUAGE *
L2 FT T2 EEE 222 S R E 2 2 S L

....'....1.........2..'-.....3...'.....4....'....5.........6.........7..

123456789012345678901234567890123456789012345678901234567890123456789012
FASTCP - EXECUTION - SOP(JCL)
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oo..o..0.100.....0.2-....30.030o..o.ooo‘a.o-00000500000.-.0600000.000700

123456788012345678901234567890123456789012345678501234567890123456789012

REQUESTsOLDTAPEs+I. PLEASE MOUNT REEL « 1A o, &

L N N NN ] sesase
COMMENTs LABEL +OLDTAPE+RsL=SFASTCP+SOPD750308,M=0LDPLsT=999,VSN=06 1A e
REQUESTsNEWTAPEsHI FLEASE MCUNT SCRATCH TAPE AND SAVE cencse

COMMENTe LABEL +NEWTAPE, My L=SFASTOPSOPe. D75030%s M=NEWFL, T=999.
COPYBR s INPUT ¢UPDFCRT o

REWINC UPDFORT»

COPYBRsINPUT,UFDDATA,

REWIND +UPDDATA,
VPDATE+P=CLDTAPE s N=NEWTAPE s I=uUPDFORT o C=INPFORT o o
FTNe I=INPFORT+B=UPDLGCsOPT=13sLRs PL=500000,
REWINDOLDTAPE,

COPYBF OLDTAFE CLOFGRT.

COPYBF yOLDTAFE,CLDLGC»

REWIND sUPDLGO»

REWIND OLDLGO

COPYLsOLDLGO » LPDLGOJNEWLGQOo

REWIND «sNEWTAFPE,

COPYBF NEWTAPE s NEWFORT,

REWIND+NEWLGO

COPYBF s NEWLGO NEWTAPE

REWIND +NEWLGC.

UNLOCAD+OLOTAPE.

UNLOAD yNEWTAPE. 00000
REQUEST, OLDDATA+HIs PLEASE MOUNT REEL » 1B o o

aseo0Ee LR AN N N ]
COMMENT. LABEL sOLDDATAWRIL=3FASTCP+DATA«DS0308,M=0LDOL,T=999,VSN=s 1B os
REQUESTs NEWDATAsHI. PLEASE MOUNT SCRATCH TAPE AND SAVE XX

COMMENT, LABEL yNEWDATA W, L=SFASTOP.DATA+D5030%5,M=NEWDL, T=999,
UPDATE»P=CLDDATA ¢ N=NEWDAT A+ I=UPDDATAC=INPDATA,DsUL=F.
UNLOAD,OLDDATA.
UNLOADSNEWDATA,

WINDINFDATA.

REQUEST, TAPEOB8+HI & PLEASE MCUNT REEL o 2 + o

LR NN ) LA X N N} o080 80
COMMENTe LABELSsTAPEOEsRsL= o C o +sM=UNITOB+T=999,VSN= o 2 o .
REWINDSTAFEQR . seos e XXEY

REWINDFLOB01.FLOB02,FLOB03,FLOB04,FLO8OS,
COPYBF « TAPEOB,FLOEO 1,
COPYBF , TAPEOB,FLOB02,.

COPYBF+ TAPEDB.FL0803.

COPYBF +TAPEQORB.FLOQBO4,
COPYBF+TAPEOERFL(Q8B0S.

UNLOADTAPEODB.

LDSETs SUBST=0VERLA4~OVERLAY .
NEWLGOINFDATA,PL=500000,

.l.......l......‘..z....'....3.I.......4.........5.........6.........7..

1234567850123456789012345678501234567390123456789012345678901234567689012

FASTOP - EXECUTION = SOP(JCL)
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.........l.........z.........B.........‘.........5.......’.6.........7..

123456789012345678901234567890123456789012345678901234567890123456789012

REQUEST.TAPEOLl+HI» escoe PLEASE MOUNT SCRATCH TAPE AND SAVE.
COMMENT . LABEL yTAFEQl yWyL= » A o ¢M=UNITO01,T=999,
REWINDSsTAPEO1» R

REWIND,FLO101,FLO102,FLO103,FL0104,FLO10S.,
COPYBFsFLO0101, TAPEOL

COPYBF sFL0102+TAFEOL.
COPYBF+FLO103,TAPEOL.

COPYBF .FLO104,TAFEO1.

COPYBF FLO10S,TAPEOLl.

UNLOAD,TAPEOL.

EXITo»

DMP+000100+237100.

2900000

o EOR o END OF JCL CARDS. END OF RECORD. FORTRAN UPDATES FOLLOCGW.
oo 0 000

L )
.........IQl..".......'......'....'.....................'..........I...
. FORTRAN UPDATES .
.......'..........'..'.......l.......'.........................I........
»

[N N NN N J

« EOR o END OF FCRTRAN UPDATES. END OF RECORD. DATA UPDATES FOLLOW,

L NN I

L ]
......l."...'.......‘...'...'..."O..............-.‘...................
.......0.....................l....l.......'....Q......l.................
» CARD DATA - USE *CCOMPILE CASEXXX CFR APPROPRIATE UPDATES .
. IF CASE IS TO BE CHANGED BEFORE EXECUTING. .
.............‘..........O..I....I...........................'...'......l
sepedae

o« EOF « END OF DATA UPDATESe END OF RECORD. END OF INFORMATION.

kR kEEEEER SR E R B ARk EREAK

* FOOTNOTES x
*kkk kR kkrkkk ke rhRrR R Rkkkkk

LR N N I )
e A » SCTOSC.PXXePFPPPP (DSID - OUTPUT) SCOPE FILE TAPEOI1

a C o SCTOSO.PYY.PPPPPP (DSIO = INPUT) SCOPE FILE TAPEOS

.........1.........2...'...l.a.....l..I‘.........5.........6.........7..

123456789012345678901234567890123456789012345678901234567890123456789012
FASTOP - EXECUTION - SOP(JCL)
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evo000n000loee0e00002000000000300s00000008s0000000e650000000s0600c000000Tse

123456785012345678901234567890123456789012345678901234567890123456789012

sseee esese
e 2 « REEL NUMBER ASSQOCIATED WITH DSNAME o C »
XXX sseoe

.........l.‘.....'..a.........3..l......4.........5‘..'...."6'..'V.....7.'

123456789012345678901234567890123456789012345678901234567890123456789012
FASTOP - EXECUTION = SOP({JCL)?
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SOP MAJOR ANALYSIS AND OPTIMIZATION OPTIONS
OPTION 6

SUBSEQUENT PASS
COMMUNICATICN FROM FOP TO SOP
COMMUNICATION FROM SOP TO FOP

STIFFNESS OR FLEXIBILITY APPRCACH

oooo-ooool.oooo-.oozco.--00003.oooooooo“..oo.0000500000000060000-oo.o?on

123456789012345678901234567890123456789012345678901234567890123456789012

ek R kRE ks ek bk kR kFkX
= ACCOLNTING INFORMATION *
AR XREXESR AN ESRIRF X R XXX

.............I...'.....C............

.........l...........‘...'......'...

L] L d
e JOB CARC - PROVIDED BY THE USER .
. EXECUTION TIME, PRINTED LINE ESTIMATESes ACCOUNTING
. DATA, AND CTHER PERTINENT INFORMATION .

[ )

EXEEEERA R ERREXEREER KR EX R %

* SPECIAL INSTRUCTICNS *
*ExAE kKRS kAR TR Rk kK XLK

CMMENTe. PLEASE MCUNT REEL » 1A o & SAVE SCOPE FILE NEWTAPE.
o0 00 0@
OMMENT. PLEASE MOUNT REEL « 1B « s« SAVE SCOPE FILE NEWDATA.
oo 00 8
COMMENT., PLEASE WMCUNT REEL o 2 o o
[ 2 NN J
COMMENT. PLEASE MOUNT REEL o 3 o o
LN R K N )
COMMENT. SAVE SCOPE FILE TAPEO1l.

COMMENTes SAVE SCCPE FILE TAPEO9.

COMMENTe. OUTPUT DATA SET NAME TRK RET/REV DEST VOLUME
L N R J

COMMENT» == o A . 7 VAULT
o000 e

COMMENT » -= o B . 7 VAULT

xRk kkkkkkkkkkidrkkrk
# JOB CONTROL LANGUAGE *
ek kERAKF AR AT EE SRR EREERKE

...I.....l....'....z....'...‘3.'.......4.........5.........6.........7..

l23456789012345678901234567890123456789012345678901234567890123456789012

FASTOP
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..l...'..l.....'.llz........'s.........4.........5'........6.........7..

123456785012345678901234567890123456789012345678901234567890123456789012

EQUESTL,OLDTAFPE.HIe PLEASE MOUNT REEL o 1A o o

se0v 00 seccoe
MMENT s LABEL ¢OLDTAPE+RsL=SFASTCFeSOPD750308sM=0LDPL,T=999sVSN=4a 1A o
QUEST,NEWTAPE,HI. FLEASE MCUNT SCRATCH TAPE AND SAVE secese

OMMENTe LABEL yNEWTAPEsWsL=SFASTCP «SOPD75030%,M=NEWPL,»T=999,
YBRe INFUT yUFDFCRTo,
EwWwIND+UPDFORT S
OPYBRs INPUT »UFDDATA .
s INDsUPDDATA.
DATE oP=CLDTAFE s N=NEWTAPE, I SJUPDFORT+C=INPFORT,U.
TN, I=INPFORT ,8=UPDLGC,GCPT=1,LR,PL=500000,
WIND+OLDTAPE»
OPYBF »OLDTAPE »OLDFORT,
COPYBF sOLDTAPE +CLDLGO»
EWINDSUFPDLGC.
EWIND ,0LDLGC.
COPYL sOLDLGO s UPDLGC » NEWLGO»
EWINDNEWTAPES
OPYBF yNEWTAPE«NEWFORT,
EWIND yNEWLGGC.
COPYBF sNEWLGC s NEWTAFE S

REWINDNEWLGOCo,
UNLGCADOLLCTAPES
UNLOAD sNENWTAPE. svc00e
EQUESTsCLDDATAHI @ PLEASE MOUNT REEL « 1B o o«
esssen XEEEE)
MENTe LABEL yOLCDATA,R,L=SFASTCP«DATADS0308,M=0LDDL»T=9994+VSN=e 1B s
REQUEST, NEWDATAHI» PLEASE MOUNT SCRATCH TAPE AND SAVE essos e

COMMENT, LABEL NEWDATA,W,L=SFASTOP,DATA«DS0303%,M=NEWDL yT=999,
UPDATE+P=0LDDATA«N=NEWDATA, I=UPDDATA,C=INPDATAsDsU.L=F.,
UNLOAD-OLDDATA,

UNLOADSsNEWDATA.

REWINDINFDATA.

REQUESTs TAPEOB8 sHI» FLEASE MCUNT REEL » 2 ¢ o

L N N N ] LR NN N ] [ N NN )
COMMENT.: LABELsTAPEOEBsR L= o C o sM=UNITOB+sT=999sVSN= o 2 o o
REWIND.TAPEOSR. esve e seosee

REWINDFLOBO1+FLOBO2+FLOB0O3,FLOBO04,FLOBOS.,
COPYBF s TAPEQB.FLOEBO1 .
COPYBF + TAPEQB.FLGC8B802,
COPYBF s TAFEQEB.FLOBO3.
COPYBF yTAPEOEB,FLOECS»
COPYBF TAPEORB,FLOEOS,
UNLOAD+TAFEDB.
2es s
REQUEST »TAPE1C,yHI» FLEASE MOUNT REEL o 3 o o

.........l.......’.z.l.......3.I.......4.........5-...'....6.........7..

12345678501234567890123456789012345678901234567890123456789012345678%012
FASTOP - EXECUTION = SOP{JCL)
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I.......Ol........'2.........3......".4.........5'..‘.....6.........7..

123456789012345678901234567890123456789012345678901234567890123456789012

R TEXEE)
COMMENT. LABELTAPE10sRyL= + D & sM=UNITL10,T=999VSN= o 3 o
REWINDsTAPE10, sesoe R

REWINDSFL 1001,
COPYBF s TAPEL1QO+FL1CO1.
UNLOADSTAPEL1OQ»

LOSET SLEST=0VERLA4-CVERLAY»
NEWLGCOsINFDATA,PL=500000.,

REQUESTs TAPEOLlHI . eeeee PLEASE MOUNT SCRATCH TAPE AND SAVE.
COMMENT. LABEL yTAFEOl y8sL= o A o »M=UNITOL1+T=999,
REWIND s TAPEOQ1,» XEXE

REWINDFLO101,FLO102,FLO103,FLO104,FLO10S,
COPYBF +FLO101,TAPEO1l .

COPYBF FLO102,TAPEO1.
COPYBF,FL0O103,TAPEO1L.

COPYBF FLO104, TAPEOL»

COPYBF FLO10S,TAPEO1.,

UNLOADSTAPEO1.

REQUEST s TAPEQ9,HI » seesoe PLEASE MOUNT SCRATCH TAPE AND SAVE.
COMMENTes LABEL»TAPEQOG+WsL= o B » sM=UNITO09,T=999,
REWIND TAPEOQS » sesee

REWIND ¢FLO0901sFLOS02sFLO903sFLOS04+,FLOIO0S,FLOS0G
COPYBF,FL0O901,TAPEOS.

COPYBF oFL 0902+ TAPEOS

COPYBF »FLO0903, TAPEOS,

COPYBF sFLO90A4,TAPEODS,

COPYBF yFLO90Ss TAPEOS .

COPYBF sFLOGS06+ TAPEOS»

UNLOADTAPEOQS»

EXIT.

DMP,000100,237100.

[ BN BN

e« EOR o« END OF JCL CARDS. END OF RECORD. FORTRAN UPDATES FOLLOW.

L BB I N ]

L
...-......'...'....'.......................I....'...’.....'.............
. FORTRAN UPDATES .
.....................'....I................'............................
*

soePO RO

» EOR o ENO CF FORTRAN UPDATES. END OF RECORD., DATA UPDATES FOLLOW.
o000 so

L

.............’............................-..I.'........................

e CARD DATA - uSE *COMPILE CASEXXX CR APPROPRIATE UPDATES o

.........l.........z........'3.........4.........5.........6.........7..

1234567850123456789012345678%0123456789012345678901234567890123456789012

FASTOP - EXECUTION - S0OP(JCL)
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-o.oo0000100000.010200000co003. .ooo'ooo‘vo.ooo..t.Soo.0.0..060.0....007.0

123456785012345678901234567890123456789012345678901234567890123456789012

. IF CASE IS TO BE CHANGEDO BEFORE EXECUTING. °
.......'........'....................I.............'.........'....'.O.Q.l

« EOF o« END OF DATA UPDATES. END DF RECORDs END OF INFORMATION.

(i 2222 2SS LR R RS 2 20

* FOOTNOTES x
LA AL 2SS S22 RS S 22 2 T

L NN
o A » SOTOSOPXXePFPPPPP (DSIO - OUTPUT) SCOPE FILE TAPEO1L ?

200 b
e B ¢« SOTOFQ.PXX.PFFPPP

DVUTRPUT) SCOPE FILE TAPEO9

Q
(%)
-
o
|

o000
e« C s SOTOSC.PYY.PFPPPP (DSIO - INPUT) SCOPE FILE TAPEOS

YY) -—— o - - - - oy - — -

e D o« FOTUSQO.PZZ.PFPPPP (DSIO - INPUT) SCAOPE FILE TAPE10

[ XN N N S e e e e T e e s —ee = —oo=-

aedeo LE N N N J
e 2 o REEL NUMBER ASSOCIATED WITH DSNAME + C o
sseon esv oo
[E XK W) sov o0
e 3 ¢ REEL NUMBER ASSOCIATED WITH DSNAME o« D o
LR B N N ] o000 00

.........l.........2.........3.........‘.........5.........6.........7..

123456789012345678901234567890123456789012345678901234567890123456789012
FASTOP - EXECUTION = SOP(JCL)
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FOP MAJOR ANALYSIS AND OPTIMIZATION OPTIONS

OPTION 7

PERFORM VIBRATION ANALYSIS
DO NOT PERFORM FLUTTER ANALYSIS
DC NOT PERFORM FLUTTER OPTIMIZATION

(wITH PLOTTING)

....O....1......'..2.....'.'.3.........4..'......5.........6.........7..

1234567890123456768901234567890123456789012345678901234567890123456789012

RREREREEE R ER R R KRR EREXR KT X
* ACCOUNTING INFORMATION *
IS FES SIS SRS RS R R 2 L

.......I......."............l...................................'......

» JOB CARD PROVIDED BY THE WUSER ®
. EXECUTION TIMEs, PRINTED LINE ESTIMATESs ACCOUNTING .
° DATA, AND CTHER PERTINENT INFORMATION .

SERREREEEXEIERESRER KRR REXE
* SPECIAL INSTRUCTIONS *

Rk EREEXEEFEFRR KRR R KKK K

OMMENT. PLEASE MCOUNT REEL

OMMENT. PLEASE MCUNT REEL

COMMENT. FLEASE MCUNT REEL

COMMENT. PLEASE MCUNT REEL

sesces
e 1A o o SAVE SCOPE FILE NEWTAPE.

» 1B « » SAVE SCOPE FILE NEWDATA.

COMMENT. SAVE SCOPE FILE TAPEL1l7.

COMMENT. OUTPUT DATA SET NAME TRK RET/REV DEST VOLUME
LR R X N

COMMENT . - s A 7 VAULT
o080

COMMENT » == o B o 7 VAULT

kR F XK EBERREXE SRR EREE KK XK
* JOB CONTROL LANGUAGE *
ek kEREEEREE RN R R BB ERRHEEE

290090
e 2A o

o000 0
e 3A
o800 008

o QA o

oooo.oooolocoooa.ooZooooo.oo-3o .I......4.0.......s.........6....'....7..
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ssesee
REQUEST» OLDTAPE,,HI » PLEASE MOUNT REEL o 1A o+ o
*920 9000 [ N X N N )
COMMENTes LABEL sOLDTAPEsRsL=3FASTCP«SOPsD750308s M=0OLDPLsT=999,VSN=s 1A oo
eonsese
REQUEST,NEWTAPE K1 PLEASE MCUNT SCRATCH TAPE AND SAVE
COMMENT . LABEL oNEWTAPEsWsL=SFASTOFP +SCPD75030%8s M=NEWPL s T=999,
COPYBR,INPUT UFDFCRT,
REWINC sVPOFORT »
COPYBR s INPUT JUPDDATA,
REWIND,UPDDATA,
UPODATE+P=CLDTAFE s N=NEWT APE s I=UPDFORT C=INPFORTsUo»
FTNs I=INPFORTsB=UPDLGCsOPT=1,LR,PL=500000.
REWINC OLDTAPE»
COPYBF +sOLCTAPE sOLDFCRT.
COPYBF yOLOTAPEOLDLGC
REWIND»UPDLGC»
REWIND ¢OLDLGC
COPYL s OLDLGO s LPDLGC o NEWLGO.
REWIND+NEWTAPE»
COPYBF.NE‘TAPE,NE.FORT.
REWIND ¢ NEWLGO o
COPYBF NEWLGCNERWTAPE,
REWINDSNESLGQO,
UNLOADJOLCTAPE.
UNLOAD NEWTAPE,
2900090
REQUEST,0OLODATA,HI. PLEASE MODOUNT REEL o 1B < o
2S00 00 09 80
COMMENT. LABEL sOLDDATAsR¢L=SFASTOP.DATA.DS0308,M=0LDDL + T=999,VSN=4s 1B oo
sessv0e
REQUEST+NEWDATAHI PLEASE MCUNTY SCRATCH TAPE AND SAVE
COMMENT, LABEL yNEWDATA W L=SFASTUOPDATADSO30$,M=NEWDL,T=999,
ATE+sP=CLCDATAs N=NEWDATA, I=UPDDATA sC=INPDATAsDsU.;L=F,
DsOLODATA.
UNLOADSNE®RDATA

oo eves
REQUEST, TAPEL17,HI® PLEASE MOUNT SCRATCH REEL AND SAVE. ¢« 38 o
0000 XEXXXY]
COMMENT . LABEL o TAPEL7smwel = o A & sM=UNIT17,T=9909,
YR

REQUESTs TAPEOSs PLEASE MOUNT REEL « 2 o

TR REX] [ XXEX) ecss e
COMMENT . LABEL s TAPEQSsRsL= s D o sM=UNITOS,T=909G,VSN= o 2 &
REWIND+TAPEOS . ess v XEEX)

..'......l.........z.........3.'.'.....“.......-.5.....'...6.........7..
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COPYBF yTAPEOS,,FLOEO1 .
COPYBF sTAPEOSFLOS02.
COPYBF s TAPEOS +FL0CS03,
COPYBF» TAPEOS.FLOS504.
COPYBF ¢ TAPEOS+FLOS0S.
COPYBF 4TAPEOS,FLOS0E,
REWIND FLOS01+sFLOS02+FLOSO03+FLOS04+FLOS0S+FLOS060,

UNLOAD s TAPEOS.

RE'IND.TAPEOB. L B ] [ N N NN ]

REQUEST ,TAPEOB8 HI o PLEASE MOOWNT REEL o 3 » o 2B .
200 0 0 L 2 B A ) 20 000 L N N W ]

COMMENT.,. LABEL s TAPEOBsRelL= » E o +M=UNITOB,T=999,VSN= + 3 o

COPYBF +s TAPEQOBFLOBO1. see e EEE)

COPYBF » TAPEQ8,FLOB02.

COPYBF ¢TAPEOE,FLOBO3,

COPYBF+TAPEQE.FLOEOA.

COPYBF + TAPEQ8+FLOBOS .

COPYBF» TAPEOE,FLOBOG &

COPYBF s TAPEOR4FLOEC7.

COPYBF +TAPEOE »FLOBOB.
REWINDsFLOBO1FLOB02+:FLOB03,FLOB804,FLOB0S.FLOBO6,FLOBO7,FLOBO8B.
UNLOAD, TAFEOQB

LDSET»SUBST=0VERLA4~CVERLAY,.
NEWL GO+ INPDATALPL=50000.

XX EX]

« EOR o END OF JCL CARDS. END OF KRECORD. FORTRAN UPDATES FOLLOW.
secoco0se

.

0000 000000000000 0000000 0080000000000 00000000Ce0000000000000000 0060000600205
® FORTRAN UPDATES. .
08 0 0000000000000 00008 000 00000000 00000000000006000000000000009C000CEOC0C0ONO0SET0LL
.

ssvesoe

o EOR o END CF FCRTRAN UPDATES. END OF RECORDe DATA UPDATES FOLLOW.
sesnese

.

e CARD DATA - USE *COMPILE CASEXXX CR APPRDPRIATE VPDATES °
. IF CASE IS TO BE CHANGED BEFORE EXECUTING. .
0000 000 SN0 00000C00 000000000000 0000000000 000000000000000O0OC0O0FCCOGCDRODORO0BOGRRTOCOGTSES

Soa® 000
» EOF « END OF DATA UPDATESe. END COF RECORD. END OF INFORMATION.

> 0 & L e
tE2 S R E RS2 SRS R L2222 2 20

* FOOTNOTES *
R ERARE KRR ARG ER X R B R EETERKE
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oo.1.0.00000.2.0....00030000000004..0000000510000000-6n.onooooo?.o
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osnOoe
s 2A

ecoe o0 ®
s 2B o

L L I BB ]
e 3A

L X N ]
¢ IB o

L N N ]
e 8A

LRI I
* QB L]

INPUT

o000
¢« D o

L B N ]
L E [ ]

LN N N )
s 2 o

L I I
e 3

INPUT TAPE o 3 o IS NOT REQUIRED IF KLUE(26) = 0 (ITEM 6 IN FOP).
2000
DELETE ALL CARDS ASSOCIATED WITH SCOPE FILE TAPEOS8 AND DSIO FILES
FLOBNN (NN = 01 TOo 08) IF THIS 1S THE FIRST PASS IN FOP
(KLUE{26) = 0).
DELETE THIS STATEMENT IF THE USER DOES NOT DESIRE TO SAVE THF
VIBRATICN RESULTS ON TAPE. \
DELETE ALL CARDS ASSCCIATED WITH SCOPE FILE TAPEL17 IF
VIERATION RESULTS ARE NOT TO BE SAVED ON TAPE.
IF CALCCMF PLCTTING IS CALLED FOR, (KLUEV(2) = 2, ITEM 3
IN AVAM) SAVE THIS DATA SET FOR PLOTTING.
DELETE THIS PROCEDURE IF CALCCMP PLOTTING IS NOT DESIRED,
(KLUEV(2) = Q).
TAPES
SOTOFQ.PYY.PPPPPP (DSI1D) SCOPE FILE TAPEOS
FCTOFO.P XX« PPPPP (DSI10) SCOPE FILE TAPEOSB
LK IR N )
REEL NUMBER ASSOCIATED WITH DSNAME « D o o
S0 000
oo 0o e
REEL NUMBER ASSOCIATED WITH DSNAME ¢ E o o
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OUTPUT TAPES

LR R
e A » VIERAT.PYY.PPPPP (FS10)} SCOPE FILE TAPE1l7

s000 9 Temmmm—es=ssS -—— s e m———
eseee
e B o PLOT.PYY.PPPPPP (FSIO)

INCLUDE APFROPRIATE JCL FOR SAVING THE PLOT INFORMATION.
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FOP MAJOR ANALYSIS AND OPTIMIZATION OPTIONS

CPTION 8

DC NCT PERFORM VIBRATION ANALYSIS

PERFORM FLUTTER ANALYSIS

DC NOT PERFORM FLUTTER OPTIMIZATION

(wITH PLCTTING)

.........l...l.....2.........3.........4‘........5.........6.........7..

123456785012345678901234567890123456789012345678%01234567890123456789012

KEEKkEk kR ER SR E R R A E R R R KKK
* ACCOUNTING INFORMATION *
X EEEF R R R SRR R ke ke Ek kkkkk

Q..............l.....I......l..l.......‘................................

JOB CARD

= PRCVIDED BY THE USER

EXECUTION TIME, PRINTED LINE ESTIMATES, ACCOUNTING .
DATA, AND CTHER PERTINENT INFORMATION

..................'......I..-...'..............................'........

ek Rk hkkkk ks hhkhkkkkkkkkk
* SPECIAL INSTRUCTIONS *
XX E R E SRR AR R RN TR Rk kK

COMMENTe FLEASE

COMMENT. PLEASE

COMMENT» PLEASE

COMMENTe PLEASE

MCUNT REEL + 1A &

MOUNT REEL - 1B o

MCUNT REEL « 2 + o

MCUNT REEL o 3 o o

COMMENT. SAVE SCOPE FILE TAPE3l.

COMMENT. OUTPUT DATA SET NAME TRK RET/REV DEST
LN

COMMENT. -= o A . 7 VAULT
L B R N 1

COMMENT » == o B o 7 VAULT

FREFE AT AKX A IR SRk ke k kK
* JOB CONTROL LANGUAGE *
EREREEEE XX SRR TR RO KRR NRE KK

SAVE SCOPE FILE NEWTAPE.,

SAVE SCOPE FILE NEWDATA.

VOLUME

svesne
* 2A o
evsesse
e 3A .
sveses
essese

e 3D o

LR N N N 1

esoeve
e 3A .
[ N N N R ]

s 4A o

.oo-o.o.olto.o-oooo?co-100000300-000uoo4ooo-000005.oo.-'o00600010100.700
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L B AR I ]
EQUEST,OLDTAPEy+Is PLEASE MCUNT REEL ¢ 1A o »

OMMENTe LABEL +OLOTAPE ;RsL=SFASTCP:S0PD?750303, M=0LDFLsT=999,VSN=s 1A oo

REQUESTNEAMTAPE ¢+ 1o PLEASE MOUNT SCRATCH TAPE AND SAVE
OMMENTe LABEL sNEWTAPE sW,L=SFASTCP.SOP+D750308+ M=NEWPL T=999.,
OPYBRs INPLT s WPDFORT .

EWINDJUFPDFCFTe
YBR«INPUT sUFDDATA
REWINDSsUPDDATA.
DATEP=0LDTAFE N=NEWT APE, I=UPDFORT yC=INPFORT VU,
TNy ISINFFORTsE=UPDLGO +0OPT=1,LRsPL=500000.
EWIND,OLODTAPE.

COPYBF+OLCTAPELCLDFCRT.

COPYBF oOLDTAPE sOLDLGC o

REWIND,UPDLGC»

REWIND ,OLDLGC»

YL »OLDLGO»UPDLGC s NEWLGO
EWINDSNEWTAPE

COPYBF oNEWTAPE ¢NEWFCRT o

REWINDyNERWLGO .

COPYBF s NEWMLGC +NEWTAPE »

REWIND ¢ NEWLGC .

UNLOACOLCTAPRE.

UNLOAD+NERWTAPE.

CJE B BN BN AN

REQUEST,OLDODATAHI PLEASE MOUNT REEL o 1B « o

COMMENT. LABEL yOLDDATAR+sL=$FASTCP+DATA.DSO0308,M=0LDDL,T=999,VSN=

REQUESTs NENDATAsHIs PLEASE MOUNT SCRATCH TAPE AND SAVE
COMMENT. LABEL sNEWDATA,M,L=SFASTCP.DATA.D5030%,M=NEWDL,T=999.
UPDATE ,P=0LDDATA ,N=NEWDATA,I=UPDDATA,C=INPDATAsDsJsL=Fe
UNLOACOLDDATA,
UNLGADNEWDATA.
REWIND+INPDATA
oo 000

REQUESTs TAPE17+HIe PLEASE MOUNT REEL o 2 oo

a® s 00 [ 3 B ] [ B N J
COMMENTe LABEL,TAPEL7¢RyL = o D o ¢M=UNIT17,7=9995sVSEN= o 2 o

o280 800 L BN g

REQUEST» TAPE31HI. PLEASE MOUNT REEL ¢ 3 »»

sesee sesoe eanvoe
COMMENTs LABEL.TAPE31,RsL = o A o sM=UNIT31,7=999,VSN= « 3 &
[N N ceeae

LDSET, SUBST=0VERLA4-CVERLAY .
NEWLGO ,INPDATA,PL=50000.

L RN N
[ ] lB a0

oo 0000
L] ZB L

[ R B N R N J
L] 3C L]
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UNLOAD»TAPE17, sessse
UNLOAD,TAPE31., e 3D o

LR B N B N N J

o EOR « END GOF JCL CARDSe END OF RECORD. FORTRAN UPDATES FOLLOW.
LR BN N J

L]

LA NN NRNEREENRNEENNEENEERENEENENEENEENEEENEERNENEN NN NN N NN N NN NN NN R N NN N NN FF N NN RN YYE)
. FORTRAN UPDATES. .
[ E N E N NEESEENNENENNERENEEREEENEENENENENENERNENNEENNEENNEREENEENNNEEEFENNNEERNNENRNREN XNWENE N
[

oo es08 0O

e ECR o END OF FORTRAN UPDATES. END OF RECORD, DATA UPDATES FOLLOW.

L BN I N )

L J

LI I B IR N L IR BN BN B B BEC B BE BE BB N IR N B IR BN BN B A IR BE BN B N BN BN B BN I I BN B BX BE BN NN BN BU RN NN AN BN U BN B B BN AN BE BN I BN BN BV NE N NN N RN W W W 3
o« CARD DATA - ULSE *COMPILE CASEXXX CR APFROPRIATE UPCATES .
. IF CASE IS TO BE CHANGED BFEFORE EXECUTING. .
(AR ENENNEREREENERNENSEELEENENERNRENENEEEENEEREENN NN RN ERENENERENEENERNRNENEERNENNYENNNENRE]
209000990

o EDF » END OF DATA UPDATES. END OF RECORDe. END OF INFORMATION.

e" oD O RS

EXRRERREXKEEE SR RIS R R KKK EE
* FOOTNOTES *
L2 22T RE2 22 S 22222 R 2L L

XXX secee
o 2A o INPUT TAPE o 2 o IS NOT REQUIRED IF IN = 1. IN=1 (ITEM S IN AFAM)
csssee eoven

INDICATES THAT THE USER IS SUPPLYING VIBRATION DATA IN CARD FORM.

[ X NN N X ]
e 2B o DELETE ALL CARDS ASSOCIATED WITH SCOPE FILE TAPEL7 IF IN = 1.

L I LA N NN ]
e 3A o INFUT TAPE +» 32 » IS REQUIRED ONLY IF LC(22) = 1 (ITEM 4 IN AFAM)
oD 80O L N ]
LC{(22) = 1 INDICATES THAT A PREVIDUSLY GENERATED SET OF
AERODYNAMIC INFLUENCE COEFFICIENTS (AIC) IS BEING SUPPLIED
ON TAFE.

e 3B o DELETE THIS STATEMENT IF THE AIC ARE NOT BEING GENERATED AND
sesesese SAVED IN THIS RUN.

-.oooooo-loo..oooooZo.oo.oo0030000-00004.oooco.o.Suooooo'-o6oo-oooo-o7oo
123456769012345678901234567890123456789012345678901234567890123456789012
FASTOP - EXECUTION - FOP{(JCL)

342



oo-oocoool.ooco.-aoZ.oooao.0030c.oooo.c‘ooo.o.o.oS...oo'o006000000000700
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o 3C o IF PREVIOUSLY SAVED AIC®S ARE NOT BEING SUPPLIED TO THE PROGRAM,
essses (LC{22) OTHER THAN +1), CHANGE THE PARAMETERS ON THIS CARD AS
FCOLLOMWS.
IF AIC'S ARE TO GENERATEC AND SAVED REPLACE THESE TWO CARDS
ASSOCIATED #ITH SCOPE FILE TAPE31 a1TH THE FOLLOWING T&D CARDS.
REQUEST+TAPE31,HI+ PLEASE MOUNT SCRATCH REEL AND SAVE.

ssoose
CCMMENT LABEL»TAPE31 ¥y L = o A o sM=UNIT31:T=999%9.
L I N ]
IF AIC®S ARE TO BE GENERATED BUT NDOT SAVED ELIMINATE THE TwWO
CARDS ASSOCIATED WITH SCCPE FILE TAPE31l.
oo e
e 3D o 1F AIC®S ARE TC BE GENERATED BUT NOT SAVED ELIMINATE THIS
eseese INSTRUCTION.

e 4A o 1F CALCCMP PLOTTING IS CALLED FOR, {LC(14) = 1 IN AFAM),
eonsse SAVE THIS DATA SET FOR PLOTTING.

INPUT TAPES

s 00
e« A o AIC.PPPPP (FSIC) SCOPE FILE TAPE31

e D « VIEBRAT.PXX.PPPPP (FSIO) SCOPE FILE TAPEL17

e 2 « REEL NUMBER ASSOCIATED WITH DSNAME o D o o

oe9o® 90 o9 0 00
eses o L AR N J
e 3 o REEL NUMBER ASSOCIATED WITH DSNAME . A o o
20900 00 LR B K 4

ouTPwT TAPES

200 09
s A o AIC.PFPPP (FSIO) SCOPE FILE TAPE31
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123456789012345678901234567890123456789012345678901234567890123456789012

FASTOP = EXECUTION - FOP(JCL)

343



.....‘.’.l. ...‘....2.........3.........‘..‘.......s...ﬂ.....64...'.'..7..

12345678901234567890123456789012345678901234567890123%567890123456789012

o908 9
e B o PLOT.PYY.PFPFPP

INCLUDE APPROPRIATE JCL FOR SAVING THE PLOY INFORMATION,
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FOP MAJOR ANALYSIS AND OPTIMIZATION OPTIONS
OPTIONS 9 AND 10

PERFORM VIERATION ANALYSIS
PERFORM FLUTTER ANALYSIS
A) PERFORM FLUTTER OPTIMIZATION

OR

B) OC NCT PERFORM FLUTTER OPTIMIZATION

(wl

TH PLOTTING)

.........ll....l...2'........3...C.....4.....".'5.........6.........7..

123456789012345678901234567890123456789012345678901234567890123456789012

P T2 ST RS R E RS RS R 2 22

* ACCOUNTING INFORMATION =¥
SIS TSP EES SRR A2 S 2 R 222

...'..............l...........................'..I.....................l

+« JOB CARD

DATA,

PROVIDED BY THE USER
EXECUTION TIME, PRINTED LINE ESTIMATES, ACCOUNTING
AND CTHER PERT INENT [INFORMATION

®

..‘.............'.'.......'...'...l.....-'.............................’.

kR kS kkkkkkkkkk ek ek kkkkx

* SPECIAL INSTRUCTIONS

*

EEEEEEEX KR T ERRRE R KR EREE KR X

OMMENT .

OMMENT »

COMMENT»

COMMENT.

COMMENT.

COMMENT »

COMMENT,

COMMENT »

COMMENT »

COMMENT.,

PLEASE MCUNT

PLEASE MCUNT

PLEASE MOUNT

PLEASE MQOUNT

PLEASE MOUNT

REEL

REEL

REEL

REEL

REEL

» 1A

« 18B

L R
« 3
L N
s 4

LN ]
— SAVE SCOPE FILE NEWTAPE.

* SAVE SCOPE FILE NEWDATA.

SAVE SCOPE FILE TAPEL17.

SAVE SCOPE FILE TAPE3l.

OUTPUT DATA SET NAME TRK RET/REV  DEST VOLUME
L N N N ]

— . A . 7 VAULT
[ N N N

-~ . B . VAULT

L NN NN
e 2A o
o0 06000
e 3A .
o6 0000
® 4‘ [ ]
o0 000

e 30 o

[ NN N N N ]
e SA &
o0 0000

o SA .
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seovs s TR
COMMENT » e C o VAULT e QA .
svees esesse
COMMENT. o« O o VAULT e 3B o
eesvee XXX
COMMENT . e E o VAULT e 6B o
[ N K N ) o0 000

FREKEEXEERXFARRABE RN R R KRR K&
* JOB CONTRGOL LANGUAGE *
xR Rk RERKKEEAERE R e Rk RREk KKk

REQUEST+CLDTAPE<HIe PLEASE MCUNT REEL o 1A o o

LA BN R R ] o008 POO
COMMENT. LABEL sOLOTAPE+RsL=SFASTOP +SOP+D750308sM=0LDPL+T=999,VSN=s 1A oo
REQUESTs NEWTAPE +H1s PLEASE MOUNT SCRATCH TAPE AND SAVE ssesee

CCMMENT. LABEL JNEWDATA W4 L=SFASTCP+DATADSO0308,M=NEWDL » T=999,
COPYBR» INPUT,UFDFQRT.

REWIND UPDFORT»

COPYBR ¢ INPUT sUPDDATA «

REWIND,UPDDATA.
UPDATE+P=0OLDTAPE ¢ N=NEWTAPE [=UPDFORTsC=INPFORT U,
FTN, ISINPFORT,B=UFDLGO+0PT=1,LRyPL=500000.,

REWIND sOLCTAPE.

COPYBF sOLCTAPE OLDFORT,

COPYBF sOLDTAPE,OLDLGC »

REWIND ,UPDLGCe.

REWIND ,OLDLGOC.

COPYL.OLDLGO sUPDLGONEWLGO.

REWIND NENWTAPRPE,

COPYBF s NEWTAPE sNEWFORT o

REWIND+NEWLGC .

COPYBF oNEWLGO +NEWTAPE.

REWIND oNEWLGO

UNLOAD,OLOTAPE.

UNLOAD ¢NEWTAPE,

REQUESTsOLDDATAsHIs PLEASE MCUNT REEL « 1B « o

sseses X XEXX)
COMMENT. LABEL sOLCDATAWRsL=SFASTOPsDATA.DS0308sM=0LDDL» T=999,VSN=s 1B e
REQUEST.: NEWDATA»HT . PLEASE MOUNT SCRATCH TAPE AND SAVE sevens

OMMENTe LABEL yNEWDATA ;W L=SFASTOP«DATA.DS0308»M=NEWDL » T=999.
UPDATE»P=0LDDATAsN=NEWDATA+ I=UPDDATAsC=INPDATAsDsU+L=Fo.
UNLOAD,OLDDATA.

UNLOADSNEWDATA,

EWIND+INPDATA.
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oPenese
REQUEST.TAPE17,Hl. PLEASE MOUNT SCRATCH REEL AND SAVE. e 4B .
LN N ] 229000

COMMENTe LABELTAPEL7s#sL= o C o »sM=UNIT17,T=999.

evoes e seve0e
REQUESTs TAPEJ1sHI e+ PLEASE MOUNT REEL + 4 oo o 3C &
I FEEE) sease esese seccer
COMMENT, LABELsTAPE31sRsL = o D o s M=UNIT31 ,7=999,VSN= o 4 o
s e seser

REQUEST, TAPEOSe FLEASE MOUNT REEL s+ 2 »

see e sevoe R EK)
COMMENT » LABELsTAPEOSsReL= o G o sMZUNITOS,T=999+VSN= » 2 o
REWINDSTAPEOS. essee XN

COPYBF s TAPEOSFLOSO01.
COPYBF ¢« TAPEOS+FLQS02,
COPYBF ¢ TAPEOS,FLOE03,
COPYBF s TAPEOSFLOSO04,
COPYBF s TAPEOS.FLOS0S.
COPYBF » TAPEOS»FLOS506,
REWIND sFLOS501 sFLOS02+:FLOS03FLOS504,FLOS0S,FLOS06.

UNLOADsTAPEOE,

REWIND,TAPEOR, eneese sevoen

REQUESTs TAPEOB+HI » PLEASE MDUNT REEL » 3 » e 2B o
ees s sesvee easvoe esevse

COMMENT . LABEL,TAPEODBsRsL= o H o sM=UNITOB, T=999sVSN= o+ 3 &

COPYBF s TAPEOB.FLOBO 1, ess 0 seses

COPYBF y TAPEDB,FLOBO2.

COPYBF «sTAPEOB,,FLOEO3.

COPYBF yTAPEQE ,FLCE04»

COPYBFsTAPEOBFLOBOS .

COPYBF s TAPEO8 ,FLOBOSG,

COPYBF+TAPEOB,FLOEO7 .

COPYBF ¢ TAPEQO8.FLOBO08,
RE'XND,FLO&OlOFL°8°2’FL08030FL°8040FL0805.FL0806.FLO&O?.FLOBOB.
UNLOAD, TAPEOB»

LDSET» SUBST=0VERLA4-OVERLAY
NEWLGO sINPDATA,PL=50000.

o090 000
REQUESTs TAPEO6+HI« PLEASE MOUNT SCRATCH REEL AND SAVE. o S5A »
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»00 290
COMMENT., LABELTAPEOHBeWsL= ¢ A o +M=UNIT06,T=999,
REWIND ¢TAPEDE 20090
REWIND+FLOG601
COPYBF .FLO601,TAPEOE,
UNLOAD,TAPEOG»

REQUEST, TAPEO7sHI» PLEASE MOUNT SCRATCH REEL AND SAVE., e 58 o
LK IR N ] E N I NN N )

COMMENT. LABEL +TAPEO7sWel= » B s sM=UNITO7,T=999,

REWINDTAFPEO7. samses

REWIND ¢FLO7014FLO702,FLOTO03 sFLOT04,FLOTOS+FLOTO06,FLOT707.FLO708,

COPYBF +FLO7O01+TAPEO7

COPYBF +FLO7024,TAPEO7.,

COPYBF sFLO703, TAPEO7.

COPYBF ¢FLO704,TAPEO7,

COPYBF FLO705,TAFEOD7.

COPYBF oFLOT706,TAFEOT.

COPYBF ¢FLO707 +TAPEO7 .

COPYBFFLO708,TAPEO7.

UNLOAD+TAPEQT7.

evencne

e EOR o END OF JCL CARDS. END OF RECQORD. FORTRAN UPDATES FOLLOW.
evvesvoe

°

P 000 000 0000000000000 0000000000000000000C00OROCDPOC0OC00CO0D0DsO0OCRBOCR0O0OCSEOCOCEOENRS
° FORTRAN UWPDATES. .
20000000 0000009000000000000 0000000 00000000 000000000C0GCBOOIORNGEEEOVIQC0COCCOCEOC0DRDSGS
°

s0o00 e

s EOR o END OF FCRTRAN UPDATES. END OF RECORD. DATA UPDATES FOLLOwW,
280000

»

.'...'.l..........O.......'....I’.........'........'.O...........’......
e CARD DATA - USE *COMPILE CASEXXX OR APPROPRIATE UPDATES .
° IF CASE IS TO BE CHANGED BEFORE EXECUTING. °
........'......................................'......‘..'..............

LA N N N )
o EOF « END CF DATA UPDATESs END OF RECORDe. END OF INFORMATION,

LR N A Y
1 222232222222 2323222222 2

* FOOTNOTES *
Kk kkkkkkkk Rk Rk Rk kkkkkkxk

e 2A o INPUT TAPE o 3 + IS NOT REQUIRED IF KLUE(26) = 0 (ITEM &6 IN FOP).
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L N I A
L ZB *

oo e 00O
L] 3A L]

LK NI A ]
e 3C o

e 4A o

oS00 000

L N N
L 48 *

[ X N N ]
L] SA [ ]

oo 0 000
» 58 o

DELETE ALL CARDS ASSOCIATED WITH SCOPE FILE TAPEO8 AND DSIO FILES
FLOBNN (NN = 01 TO 08) IF THIS IS THE FIRST PASS IN FOP
(KLVE(26) = 0)o.

s O
INFUT TAPE o 2 « IS REQUIRED ONLY IF LC(22) = 1 (ITEM &4 IN AFAM)
* 8000
LC(22) = 1 INDICATES THAT A PREVIOUSLY GENERATED SET OF
AERODYNAMIC INFLUENCE COEFFICIENTS (AIC) IS BEING SUPPLIED
ON TAPE.

DELETE THIS STATEMENT IF THE AIC®*S ARE NOT BEING GENERATED AND
SAVED IN THIS RUN,

IF PREVIOWSLY SAVED AIC®*S ARE NOT BEING SUPPLIED TO THE PROGRAM,
(LC(22) COTHER THAN +1), CHANGE THE PARAMETERS ON THIS CARD AS
FCLLOwS -~
IF AIC®*S ARE TO GENERATED AND SAVED REPLACE THESE TwO CARDS
ASSOCIATED WITH SCOPE FILE TAPE31 wITH THE FOLLO®ING TwO CARDS.
REQUEST+TAPE31,HI. PLEASE MOUNT SCRATCH REEL AND SAVE.

*e0 600
COMMENT s LABELSsTAPE31eWs L = o D ¢ oM=UNIT31,T=999.

o000
IF AIC*S ARE TO BE GENERATED BUT NOT SAVED ELIMINATE THE TwO
CARDS ASSOCIATED WITH SCOPE FILE TAPE3l.

IF AIC®S ARE TO BE GENERATED BuT NOT SAVEDs ELIMINATE THIS
INSTRUCTION,

DFLETE THIS3 STATEMENT IFf THE USER DOES NOT DESIRE TO SAVE THE
VIBERATION RESVLTS ON TAPE.

DELETE ALL CARDS ASSOCIATED WITH SCOPE FILE TAPEL7 IF
VIBERATION RESULTS ARE NOT TO BE SAVED ON TAPE,

INCLUDE ALL STATEMENTS ASSCCIATED WITH SCOPE FILE TAPEO6 AND
DSIO FILES FLO601 IF FLUTTER REDESIGN IS TO
BE PERFORMED IN THIS RUN. (KLUE(7) = 7 AND KLUE(34) = 34).

INCLUDE ALL STATEMENTS ASSOCIATED WITH SCOPE FILE TAPEO7 AND
DSIO FILES FLOTNN (NN = 01 TO 05) IF FLUTTER REDESIGN 1S TO
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BE PERFORMED IN THIS RUNe. (KLUE{(7) = 7 AND KLUE(34) = 34).

e 6B o« DELETE THIS STATEMENT IF CALCOMP PLOTTING IS NOT DESIRED,
eveces (KLUEV(2) = 0O AND LC(14) = 0).

INPUT TAPES

e D o AIC.PPPPPP (FSIO) SCOPE FILE TAPE3]
seocoe

secee

e G o SCTOFOQPYY.PPPPPP (DSID) SCOPE FILE TAPEOS
enmoe

sevee

e H o FOTOFO«PXXPPPPPP (DS1I0) SCOPE FILE TAPEOS
esco o

ceoses secae

e 2 o REEL NUMBER ASSOCIATED WITH DSNAME o« G o o

soeve XXX

esvoo esese

e 3 o REEL NUMBER ASSOCIATED WITH DSNAME o H o o

eovee XXX

eseee ses e

s 4 . REEL NUMBER ASSOCIATED WITH DSNAME o D « o

eve s XXEE

OUTPUT TAPES

o000
e A o FOTOSO.PYY.PPPPPP (DSID) SCOPE FILE TAPEOS

e B ¢ FCTOFQ«PYY.PFPPPP (DSI0) SCOPE FILE TAPEO7

o-ooooo.olooc.ooo.nZ-o...oo0030.oocoo.o‘o'co0000050000000'06000000000709
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e C o VIERATSPYY.PFPPPP (FSIO) SCOPE FILE TAPEL17

ed S0
e D ¢ AIC.PPPPPP (FSIQ) SCOPE FILE TAPE31

o0 s
e E « PLOT.PYY.PPPPPP

INCLUDE APFROPRIATE JCL FOR SAVING THE PLOT INFORMATION.
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DEPARTMENT OF THE AIR I‘ORCE

WRIGHT LABORATORY (AFMC!
WRIGHT-PATTERSON AIR FORCE BAE OHIO

ERRATA 1 Feb 96

MEMORANDUM FOR Defence Technical Information Center
8725 John J. Kingman Road, Suite 0944
Ft. Belvoir, VA 22060-6218

FROM: WL/DORT, Bldg 22
2690 C St Ste 4
Wright-Patterson AFB, OH 45433-7411

SUBJECT: Notice of Changes in Technical Report(s) AD B009874, AD B009781,
AD B029162, AD B029330.
Please change subject report(s) as follows:

AFFDL-TR-75-137, Vol 1 ZAD B009874): has been cleared for public release (State A).
AFFDL-TR-75-137, Vol 11GADB009781): has been cleared for public release (State A).
AFFDL-TR-78~50, Vol I ¢ADB029162): has been cleared for public release (State A).
AFFDL-tx-78-50, Vol II q(AD]?»029330):‘has been cleared for public release (State 4).

WL-TR—95 14 (printed in Jan 95): Distribution statement should read as C -
(208 TAGPist. authorized to US Gov Agencies and their conmtractors...

WL-TR-95-8015(printed in Jan 95): should read as Distribution Statement C -
ameWM:. authorized to US Gov agencies and their contractors....

| ERRATA 4
“ AD- wﬁ? 75/

OSZH? BUR@ Team Leader

STlNFO and Technical Editing
Technical Information Branch






